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THE UNIVERSITY AND THE WORLD'S 
GREAT WORKSHOP. 

President Drinker, Trustees, Alumni, Fac- 
ulty, Students and Friends of Old 
Lehigh: 

Ir was with a feeling of diffidence that 
I eonsented to address you on this the 
fortieth anniversary of the founding of 
your university— knowing the difficult task 
I should have in following the splendid 
men who have addressed you on former 
occasions, but your president, aided by 
some of his good friends from the great 
body of your alumni in western Pennsyl- 
vania, so adroitly laid the trap for me that 
escape was well-nigh impossible. 

However, I must say that I am not at 
all reluctant to be found among my friends 
at Lehigh. For many years I have been 
more or less intimately associated with the 
men who have been telling factors in 
making Lehigh what she is to-day, men 
who have not only helped to push outward 
the borders of human knowledge, but have 
done things that count in the workshops of 
the world. The Founder’s Day you cele- 
brate must be one of very happy memory 
to many who are here. Could Judge 
Packer look upon this scene that we are 
permitted to witness to-day (and who can 
say that he does not)—could he see these 
splendid buildings you have completed, 
dedicated and used for the higher educa- 
tion, others that are being constructed for 


* An address by John A. Brashear, D.Se., LL.D., 
of Pittsburg, Pa., at Lehigh University, South. 
Bethlehem, Pa., October 11, 1906. 


> 
— 
— 
| 
| 
ot 
J 
| 
Pan } 
4 
| 
654 
Alt 
i 
i: 
i 
pa 
B 
3 
« H 
2 
B 


642 SCIENCE. 


the same purpose—surely he would rejoice 
with you in the rounding out of the grand 
scheme so long hoped for by your presi- 


* dents, your board of trustees, your alumni 


and the many friends of old Lehigh. 

I come to assure you that the good people 
of the western end of our state have more 
than a passing interest in the new life that 
has come to you. Of the 1,500 alumni you 
have sent out to do the work of the world, 
we have captured no less than 175 good 
strong men who are to-day potent factors 
in the great industries of western Pennsyl- 
vania; indeed, we have many of Lehigh’s 
very best men scattered among our 5,000 
manufacturing establishments where are 
employed more than a quarter million 
workmen turning out a yearly product 
valued at $450,000,000. 

These men—your alumni—occupy no 
menial positions, but are holding places of 
honor, trust and responsibility; indeed, I 
know what I am saying when I tell you 
that many of them are at the very head of 
some of the most important industries of 
our great city of Pittsburg and its environ- 
ments. Between forty and fifty of your 
alumni are associated in the works of the 
Carnegie Steel Company. Many of them 
—more than a score—are associated with 
the Westinghouse Electric Company, others 
with the Crucible Steel Company of Amer- 
ica and the American Bridge Works; in 
fact, your graduates may be found in 
every important industry in western Penn- 
sylvania. 

It seems to me that you should be proud 
of the record of your alumni in the part 
they have taken in the development of the 
various ramifications of the great steel in- 
terests of our country, for no less than six 
hundred of your men have been intimately 
associated with it; the fact is, right here in 
your own Bethlehem Steel Company you 
have a goodly number of Lehigh men who 
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have made their influence felt and their 
labors count for the very best. 

But Lehigh’s record is not confined by 
bonds of iron and steel—her men have gone 
into many of the varied avocations of life 
and have been most successful in their 
calling. I have in my own library some 
splendid volumes that have come from your 
astronomical observatory—records of work 
of the very highest type in measurements 
of precision—volumes which have been 
criticized most favorably by astronomers 
all over the world, and I say it with much 
pride that you have turned out some of 
the best young men from this department 
that now grace the astronomical depart- 
ments of universities in both hemispheres. 
So it has been with your departments of 
mechanical, civil and mining engineer- 
ing, chemistry and physics; and you have 
also graduated men who have brought 
honor to their alma mater as statesmen, 
educators, authors, editors, scientists, law- 
makers, manufacturers—indeed, covering 
very many phases of the world’s great 
work. Surely Lehigh may well be proud 
of the record of her alumni. 

It may be a hobby of your speaker, but 
he has been of the opinion for many years 
that not only is it of paramount impor- 
tance that every student of technology 
should have enough of the so-called ‘hu- 
manities’ in his curriculum to develop the 
higher manhood, and thus broaden out his 
vision; but, conversely, every student who 
may choose the humanities should get in 
touch with at least enough of science, of 
technies, to enable him to comprehend the 
marvelous advances in every line of human 
thought and industry that will surely come 
to pass during his day and generation. 

Will not some knowledge of the starry 
heavens be of use to the man who is to 
stand in the pulpit and proclaim the 
mighty works of the Creator’s hand? How 
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about the microcosm and the macrocosm in 
the make-up of the universe of God? Will 
it add to or subtract from him who is to 
proclaim the Word of God who has a 
knowledge of and can talk about these 
noble subjects, or shall he be content to 
say: 
A primrose by a river’s brim 


A yellow primrose was to him 
And it was nothing more. 


Did not the Master say with an elo- 
quence that has lived through the cen- 
turies: 

Consider the lilies of the field, how they grow; 
they toil not, neither do they spin, and yet I say 
unto you that even Solomon in all his glory was 
not arrayed like one of these. 

I firmly believe that every student whose 
purpose is to follow some one of the pro- 
fessions will have a more successful and a 
happier life by absorbing at least enough 
of science, of technics if you please, to 
broaden out his views, as a knowledge of 
the humanities will surely do for the tech- 
nically-trained student. 

In an address to the students of the 
Sheffield Scientific School my friend, Col. 
H. G. Prout, made this remark, ‘‘ Scientific 
study may in itself be a great expander of 
the imagination and I venture the assertion 
that the study of chemistry and biology, 
machine design, or analytical geometry, 
geology or astronomy, is as quickening to 
the imagination as the study of Greek or 
Latin grammar, moral philosophy or rhet- 
orice, as any formal study of English lit- 
erature. ’’ 

Some Founder’s Day I think you could 
not do better than to have read before you 
the splendid address of that splendid man, 
Eckley B. Coxe, which was delivered at 
the Montreal meeting of the American 
Association of Mechanical Engineers, of 
which he was then president. I had the 
great pleasure to hear that address on 
‘Technical Education,’ and to you who 
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knew the man I need not say that it made 
a deep and lasting impression upon my 
mind. It was a mighty sermon from its 
opening to its closing sentence, showing a 
most profound knowledge of the whole 
subject. Surely Lehigh was honored by 
the association of Eckley B. Coxe as a mem- 
ber of its board, and as a noble patron who 
had your best interests at heart. 

Other names have graced your roll of 
honor, some of whom have passed over to 
the ‘summer land of song’; yet we can re- 
joice to-day that some of the old guard are 
still with you, lending a helping hand to 
lift Lehigh to a still loftier plane in the 
domain of higher education. 

As a citizen of Pittsburg I am here to- 
day to rejoice with you that my friend of 
a quarter of a century, and your friend of 
to-day, Andrew Carnegie, will from this 
time on have his name inscribed in your 
annals, in the hearts of your undergradu- 
ates and alumni and all that have the in- 
terest of your university at heart, as a 
friend and patron. 

It was a joy to me to learn that he had 
made it possible to build the dormitories 
you have needed so long, and I must con- 
gratulate your president and also one of 
his co-workers in our end of this good 
old commonwealth in having secured the 
friendship and patronage of this friend of 
science; no one knows better than he who 
addresses you what the friendship of 
Andrew Carnegie means. 

We Pittsburgers also have a Founder’s 
Day, and our next one will commemorate 
his grandest and, we think, one of his 
greatest gifts to the world, namely, the 
splendid institute in which the arts, the 
sciences, musie and literature will find a 
home and be fostered, and with this we 
shall also commemorate the founding of the 
great technical school, which has already 
nearly fifteen hundred students within its 
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walls, with thousands more begging for ad- 
mittanee, which we expect some day to take 
eare of through Mr. Carnegie’s munifi- 
cence. Surely Lehigh can rejoice with us 
on our Founder’s Day, for we hope to keep 
in close touch with your university. You 
need us. We can not do without you. We 
have already captured some of your good 
men for our technical school, perhaps we 
can reciprocate in the future, for as yet we 
are but a year old. . 

And now, lest I weary you, let me hasten 
to diseuss the theme I have chosen for my 
address, namely, ‘The University and the 
World’s Great Workshop.’ Of course, I 
shall speak only of the modern university, 
totally dissociating it from the scholasti- 
cism of the middle ages. 

In a recent and very excellent article by 
Professor Edward Sisson, of the Univer- 
sity of Washington, on Francis Bacon and 
the modern university, full credit is given 
to this learned man, as being the founder 
of the universities of to-day. 

I quote one or two paragraphs from the 
article referred to that are apropos to my 
theme: 

Bacon says: ‘‘I may lament that no fit 
men have been engaged to forward those 
sciences which yet remain in an unfinished 
state.’’ Professor Sisson, commenting on 
this remark of Bacon, says: 

The sciences which Bacon knew have been ad- 
vanced to a plane far beyond the highest imagina- 
tions of even his great mind and new regions of 
knowledge have been opened of which he could 
not dream. 

Even more significant is the fact that we have 
given up believing in the possibility of a finished 
science! All sciences are unfinished and it there- 
fore becomes the duty of every devotee to labor 
for their advancement. The universities, after 
centuries of inertia, have at last waked up, or 
rather, vigorously aroused to their duty to be 
creators as well as conservators of the store of 
knowledge. 

The use of Latin as an exclusive means of com- 
munication and the worship of Aristotle as the 
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source of final authority upon all questions were 
the two great prerogatives of the medieval yni- 
versities. All this has been changed, and we live 
in the dawn—yea, in the broad light of a better 
day. 

There was a time when a university edu- 
cation did not stand for what it does now; 
indeed, I am sure that there are those in 
this audience who can remember when the 
graduates of our universities, particularly 
those who received a technical education, 
were looked upon with doubt or even sus- 
picion when they applied for a position in 
any of our manufactories or workshops. 
Perhaps it was in some instances in the 
earlier days a well-founded suspicion that 
the applicant had surfeited himself with 
book learning and had no knowledge what- 
ever of the practical side of the position he 
sought. Happily that day has passed and 
the time has come when our mills, factories 
and workshops, in fact every important 
industry, appeal to our universities and 
technical schools to furnish them with men 
who have not only been taught to think, 
but to do things. 

Setting aside for the moment the purely 
professional schools, where would the great 
industries of our land be to-day without 
the men who have come from our. universi- 
ties and technical schools? 

I know I lay myself open to criticism by 
those who will say that many of our great 
industries have been originated and devel- 
oped by self-made men, men who had only 
the most meager education to start with. 
Certainly we must grant all this, but let 
us take as an illustration that Nestor of 
the steel industry in America—your hon- 
ored citizen—my friend John Fritz, a man 
loved by everybody on earth and in heaven. 
Did he not go through mighty struggles, 
struggles that no man will ever know but 
himself; did he not have to master the very 
problems which is the province of the uni- 
versity to teach your students? True, you 
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ean never give them that which comes only 
with the experience this splendid man has 
passed through, but you can and do train 
them so as to eliminate the empiricism that 
handicaps the man who does not possess 
what you give to your graduates. 

I know I ean say without fear of contra- 
diction that no man knows better the value 
of the higher education than just the kind 
of man I have spoken of; I need not dilate 
upon this subject, the witnesses are all with 
me. Let it be said to the honor of these 
self-made men, these men who have made 
a commercial success in their business 
career, that you will find their names on 
record as the very best friends of educa- 
tion; they are the men who have given 
millions to build up and foster the univer- 
sities and technical schools of this good 
land of ours. Not only has your patron, 
Mr. Carnegie, contributed many millions to 
higher education, but he has gone farther 
by endowing original research and also pro- 
viding a fund to eare for the men who have 
borne the heat and burden of the day as 
teachers in our educational institutions. 
What a splendid work for one self-made, 
self-educated man to do. Other names I 
could mention who have done nobly for the 
cause of education, and when the book of 
God is written Ben Adhem’s name will not 
be the only one recorded of those who loved 
his fellow men. 

It is a great pleasure to me to be hon- 
ored to-day with the presence of my long- 
time friend, Mr. Charles M. Schwab, who 
has done so splendidly for technical educa- 
tion in our great manufacturing town of 
Homestead; nor did his interest cease with 
this good work, for I know what he has 
done for State College, for the Western 
University of Pennsylvania in Pittsburg 
and kindred institutions. He knows and 
appreciates what there is in the hearts of 
his workmen and how they love to learn of 
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the good and beautiful things in this life 
that they can and should have a share in 
enjoying. All honor to such men. 

Every industry, every scientific pursuit, 
every calling of to-day demands the best 
education that can be given by the best men 
in the best schools, and the magnificent 
results that have crowded in upon us in the 
last half century are largely due to the 
masterly work done in our institutions of 
higher learning. 

Let us examine for a little while some of 
the results coming to us from university 
men. In the great field of astronomy and 
astronomical physics we have been brought 
almost to the borderland of the infinite. 
In the last quarter of a century, discovery 
after discovery has been made and so many 
new facts brought to light that no one mind 
is capable of comprehending them all. 

In the domain of solar physics we have 
thrust our spectrobolometers into the very 
depths of the sun’s photosphere. With 
our spectrographs we have taken hourly 
records of the terrific storms that rage upon 
our great luminary. That record can be 
made to tell us the very elements that go 
to make up the solar disturbance. The 
sun’s energy has been measured and its 
source discovered—not in the old-time 
meteoric theory of accretion, but we now 
know that the shrinkage of the solar en- 
velope is all sufficient to keep up its tem- 
perature for at least ten millions of years 
to come, should no new source of its energy 
be discovered. 

The university man has also shown us 
that in all probability our sun is a variable 
star, with a variation of perhaps ten per 
cent. in its radiant energy. Some day he 
will tell us its period of variability as we 
now know with absolute certainty the 
period of many variable stars in the 
heavens. The university man has also 
measured the radiant energy coming to us 
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from our sun, and while we receive only 
about one twenty-two hundred millionth of 
that which is sent out from our great 
luminary, we know that it has conserved, 
and this old earth has stored up untold 
billions of ‘units of energy’ that we are 
now utilizing to do the work of the world. 
Some day this storage battery will run 
down and we must either renew it or go to 
the original source for our energy. The 
university man has been on the alert and 
already he has tapped the wires of the 
great solar dynamo by harnessing old 
Niagara’s waters as they tumble over the 
mighty rocks—lifted there by the sun’s 
potent forces. 

We have also learned that the earth’s 
atmosphere is so constituted that it eon- 
serves the long waves of energy coming 
from the sun, which if it did not do, or- 
ganic life, as we know it, would be impos- 
sible on our globe. 

Our medieval astronomers taught us the 
stars were all fixed, immovable in the 
heavens. The doubting student came along 
in later years, and with his instruments of 
precision soon discovered there were no 
fixed stars. He could readily measure 
their movements across the line of sight, 
but when moving away from or toward us, 
his instrumental equipment utterly failed 
him. Then came the university man Dop- 
pler to his help, with the principle of 
variable wave motion now known as Dop- 
pler’s principle; then came the telespectro- 
scope, by the use of which this principle 
could be applied; and now our astronomers 
are rapidly gaining a knowledge of the 
motion of all the more imporiant stars in 
the heavens. With this knowledge has 
come to us the interesting fact that our 
own solar system, our sun, our earth and 
our sister planets are all moving through 
the universe at the rate of about one mil- 
lion and eighty thousand miles in twenty- 
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four hours, or twelve and one half miles 
second, in the direction of the constellation 
of Hereules. 

But the end is not yet. Your university 
men could not reconcile certain minute dis. 
placements of the stars that were of a 
rhythmic character and they began to sus- 
pect that this old globe was not stable, 
that it had a wobble, if you please, like a 
top after it had passed its ‘sleep.’ Here 
you will pardon me when I tell you that 
one of your best men, with a big brain, 
but rather inadequate equipment, was one 
of the pioneers who undertook to solve this 
abstruse and difficult problem, and be it 
said to the honor of Lehigh, the continua- 
tion of this work by this man has settled 
the question to a degree of precision never 
dreamed of when he commenced his work. 
Another difficult problem has been attacked 
by your astronomers at Lehigh, namely, the 
constant of aberration, the solution of 
which speaks for itself. I should like to 
tell you more about it; indeed, I should 
like to mention the names of some of your 
men who have made epochs in the world’s 
work, but I dare not, lest I overlook some 
who should be on the roll of honor. Suffice 
it to say that the published results of these 
long, difficult and patient researches have 
already become classic in the annals of 
astronomical literature. 


Patience, patience is the watchword of a sage, 
Not to-day, nor yet to-morrow, can complete 4 
perfect age. 


Other volumes on double and binary 
stars have recently been given to the as- 
tronomical world by one of your alumni 
and have found immediate recognition as 
works of the highest value. I am informed 
by your president that still another volume 
is ready for publication, the results of ob- 
servations made at your observatory, the 
gift of one of your oldest and most honored 
trustees. Surely you have a right to be 
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proud of your record in this the most exact 
and perhaps the most fascinating of all the 
sciences. 

I am sure, however, that you as univer- 
sity men are all interested in the great 
progress made in this noble science by your 
colleagues all over the world. American 
astronomers coming from American univer- 
sities are gathering, constantly gathering, 
new sheaves from the stellar fields, fields 
that seem to be perpetually ripening for 
the harvest. : 

It was but yesterday we heard of a new 
star whose brilliant light burst forth in the 
heavens, not when we first caught a glimpse 
of it, but may be a hundred years ago, and 
it is so far distant that its light, flashing 
across the stellar depths at the rate of 
186,000 miles per second, has taken all 
these years to reach us. 

Placing the slit of our. telespectroscope 
upon the new star, we observe the awe- 
inspiring phenomenon ‘of a sun in flames.’ 
Our inference is that there has been a col- 
lision between two stellar worlds some- 
where in the universe, and now we witness 
the elements ‘melting with fervent heat’ 
perhaps a hundred years after the awful 
cataclysm has taken place. <A year later 
the light of that brilliant star had faded 
from mortal vision, but the astronomical 
camera, penetrating far deeper into stellar 
depths than the human eye, even when 
aided by the telescope, reveals to us the 
story of a disintegrated world, now a mass 
of nebula, ready to go through its long 
evolution, possibly in countless millions of 
years to become a star again. 

Tis a fascinating theme upon which I 
could dwell for all the time at my com- 
mand, but ‘‘I must come back to this good 
old world again, where the birds still sing 
and the fields yet are green, surely the 
place of all we have found, the best suited 
for our dwelling place.”’ 


SCIENCE. 


647 


For more than a quarter century your 
speaker has had the privilege of knowing 
and associating with the men who have 
been wresting the secrets of the heavens 
from their hiding places. The ‘new as- 
tronomy’ has taken the place of the old, 
and marvelous have been the discoveries 
made by these men, university men, in this 
beautiful science. 

But with astronomy as with all other 
sciences there are aS yet many problems 
unsolved, it is an unfinished science and 
the storehouse of heaven is still full of 
treasures for the searcher after truth. 

Ye quenchless stars; so eloquently bright, 
Untroubled sentries of the shadowy night, 
While half the world is lapped in downy dreams, 
And round the lattice creep your midnight beams. 


How sweet to gaze upon your placid eyes 
In lambent beauty looking from the skies. 


There are some problems in astronomy 
that invite the cooperation of the physicist 
and the engineer. I have already men- 
tioned the fact that the physicist has util- 
ized the solar energy very nearly at head- 
quarters, but that source, namely, of the 
great waterfalls, has its limits. 

For many years I had the honor to be 
associated with the late Professor Langley 
in his studies of the radiant energy from 
the sun. Many attempts were made to 
conserve this energy direct without the use 
of concentrating lenses or mirrors, one of 
which gave great promise of success. Some 
day it will be done. Perhaps there will 
come a time when our fuel supply will be 
exhausted, then why not capture the orig- 
inal source of energy and make it do our 
bidding. Professor Langley calculated 
that it would require all the coal of all the . 
eoal fields of Pennsylvania to keep up the 
energy of the sun one thousandth of a 
second. 

When we learn that the solar energy, if 
conserved, would approximately equal a 
horse power for each square meter of 
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the earth’s surface for every twenty-four 
hours, we may surely consider it a problem 
worthy of profound study by our scientific 
investigators. 

But I dare not go farther in this inter- 
esting subject. I shall only add, if ever 
the desert is ‘to blossom as the rose,’ util- 
ization of the direct energy of the sun on 
the desert wastes will bring to us a realiza- 
tion of the prophetie vision. 

What has the university done for us in 
the domain of the physical sciences? Here 


we open up another field of unlimited acre- 


age, rich in revealed and yet undiscovered 
treasures. 

Eighteen years ago I was the guest of 
Professor Dewar at the Royal Institution 
in London. Among the treasures of that 
historic laboratory I was shown the first 
safety lamp made by Sir Humphry Davy 
and after I had examined it to my heart’s 
content, my friend placed in my hand the 
first induction coil made by Michael Fara- 
day in 1841. Professor Dewar remarked 
as I examined the precious, though crude 
piece of apparatus, ‘That is the father of 
all the dynamos and motors of the present 
day.’ This was eighteen years ago. What 
marvels in electrical science have been de- 
veloped in this short interval. One has 
only to walk through the great Westing- 
house works at Pittsburg, or the General 
Electric, at Schenectady, to see the mag- 
nificent dynamos and motors that are the 
direct evolution of the Faraday induction 
coil. 

Follow these finished machines to Ni- 
agara or the great power plants driving 
electric cars over a vast network of lines 
that already cover thousands of miles, both 
urban and suburban, and the end is not 
yet. I dare not undertake to predict what 
surely will be done in the very near future 
by the aid of this powerful ally of man, 
but I do know that for more than a double 
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decade the university men have been all- 
important factors in this wonderful devel- 
opment of electric machinery. Go with me 
through the Westinghouse Electric and 
Manufacturing Works at East Pittsburg— 
and what do you find? 

I can say from personal knowledge and 
contact with the men that are doing things 
in that great center for the output of elec- 
tric machinery that a very large proportion 
of those connected with the testing labora- 
tories, the experimental shops, in short, all 
scientific departments of this typical Amer- 
ican workshop, are dominated by graduates 
of universities. 

I am sure it would delight any of your 
men of Lehigh to spend an evening with 
the Westinghouse Club. I do not know of 
any place on earth among men where I 
have felt a greater inspiration than in 
talking to these young college graduates, 
saturated as they are with a love for their 
chosen pursuit. Here are gathered from 
four to five hundred men from the colleges 
and universities all over the land. They 
are here not only to hear lectures on the 
purely scientific side of their work, but to 
learn of men, of methods and other topics 
sO necessary in modern institutions, and I 
am glad to say that the ethical relations of 
this splendid body of men are of immense 
value in their life work. 

While writing the last paragraph I 
thought to call by telephone my friend, 
Charles F. Scott, who for a long period of 
years has been the chief electrician of the 
Westinghouse interests. In my conversa- 
tion with him I was informed that when he 
came to the Westinghouse works eighteen 
years ago there were oniy four or five col- 
lege men besides himself in the entire es- 
tablishment. You will be surprised when 
I tell you that of the young men who grad- 
uated from colleges and universities last 
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June, two hundred and twenty-five secured 
positions in this great establishment. 

I do not argue here nor do I wish it to 
be understood that as soon as a graduate 
has secured his diploma he is ready to take 
a position as a full-fledged astronomer, 
electrician, engineer, chemist or other posi- 
tion for which the university has prepared 
him, but I do say and believe that the 
earnest student will in his three or four 
years become so well grounded in the fun- 
damental principles taught him that a very 
few years of practical work will place him 
as far along as the self-made man after 
half a lifetime of hard, hard struggle to 
gain such knowledge. There are noble ex- 
ceptions to this statement, but they are all 
too rare. 

A number of years ago I was invited to 
a luncheon given by the friends of Rose 
Polytechnic Institute, of Terre Haute, to a 
body of scientific men. Richard Thomp- 
son, so well known as ‘Old Dick’ Thomp- 
son, who was Secretary of the Navy under 
President Hayes, was an honored guest, 
and when ealled upon for a speech, gave 
us this interesting experience that hap- 
pened when he was a member of congress 
from that district in 1844. 

He with his colleague from the state de- 
cided that year to go to New York before 
going to Washington. At the hotel he 
found several congressmen from the east. 
The day after his arrival he was asked by 
a member from Massachusetts if he would 
not go across the way and see a machine 
invented by a man by the name of Morse, 
by which, it was claimed, he could send a 
message from Washington to Baltimore in 
less than a second of time. You may be 
sure we were all deeply interested in the 
old man’s story as he stood before us with 
his flowing white hair. ‘‘I saw the ma- 


chine,’? he said, ‘‘and after Mr. Morse 
deseribed it to me, he very kindly said, 
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‘If you will ask me a question I will answer 
it through the ten miles of wire I have 
placed through this house.’ 

‘‘T asked him,’’ said Mr. Thompson, 
‘‘who would be the next President of the 
United States. Immediately there came 
the message on a little paper ribbun, and 
the answer was Henry Clay!’’ 

Mr. Thompson replied that ‘he knew 
nothing about the machine, but he liked its 
polities,’ and promised to vote for a sub- 
sidy to put a telegraph line between Balti- 
more and Washington. He then told us 
that he voted for the $25,000 asked for by 
Mr. Morse, as did also his colleague. At 
the next election he was elected by ‘the 
skin of his teeth,’ but his colleague was 
defeated because he had wasted the public 
money. I need not enlarge on how Morse 
lost his signals by laying his wires under- 
ground, how Ezra Cornell, the founder of 
Cornell University, came to his rescue and 
enabled him to place his wires upon poles, 
and that one of the first messages that came 
over the wires was the announcement of 
the result of the election of the President— 
but it was not Henry Clay. 

This story is recorded here solely for the 
purpose of showing how great have been 
the results brought about in telegraphy, 
largely due to the work of college men who 
have evolved it to such a degree of perfec- 
tion that it now answers almost every de- 
mand made upon it, exacting as they are. 

I was a guest at the laboratory of my 
friend Professor Rowland some years ago 
when he was developing his system of 
quadruple telegraphy, sending four mes- 
sages both ways over one wire and printing 
the messages in letters of the alphabet. 
Your restless scientific investigators, not 
satisfied, have taken another step forward 
and are now sending electric waves across 
old ocean without the conventional wire. 
Some day they may girdle the earth in this 
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way—who can Say it will not come to pass? 

Again, your physicists, unsatisfied with 
the worlds of knowledge they have already 
conquered, earnestly seeking for others to 
vanquish, have brought to light a new form 
of energy, which they call radioactivity. 
They seem to have well nigh demolished 
the Daltonian atom as the ultimate particle 
of matter, and now they talk to us of ions, 
of electrons which we laymen are permitted 
to call corpuscles. 

We learn from these men of the uni- 
versity that an atom of hydrogen can 
be broken up into nearly a thousand cor- 
puseles, an atom of mereury into 200,000 
corpuscles, that the atom of radium has 
stored within it an energy of which our 
older science did not dream. 

Furthermore, our advanced physicists, 
or at least some of them, have relegated 
matter to a new field, and they tell us that 
negative electricity is matter, 7. e., that 
electrons and matter are intercontravert- 
ible terms! 

Taking these wonderfully interesting 
theories, combining them with Arrhenius’s 
theory of the pressure of waves of radiant 
energy from the sun, a new, a beautiful 
solution comes to us of the origin of the 
sun’s corona, of the zodiacal light, of 
comets’ tails—of the aurora and all cor- 
related phenomena. Surely we appear to 
be bordering on Kantian transcendentalism 
when our physicists have reached such 
dizzy heights. 

Lord Kelvin says of the atom: ‘‘If we 
raise a drop of water to the size of the 
earth and raise the atom in the same pro- 
portion, then will it be some place between 
the size of a marble and a cricket ball.’’ 

If you fill a tiny vessel one centimeter 
cube with hydrogen corpuscles you ean place 
therein, in round numbers, five hundred 
and twenty-five octillions of them. If these 
corpuscles are allowed to run out of the 
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vessel at the rate of one thousand per sec- 
ond it will require seventeen quintillions of 
years to empty it. Such a computation 
seems almost like trifling with science, in- 
deed apparently trifling with the human 
intellect, but it is with these subtle theories 
that our physicists are wrestling, delving 
into the innermost chamber of the infinitely 
minute, to build for us, upon the most 
stable foundation, the macrocosm of a 
universe. 

Lehigh has not been slow in its depart- 
ment of physical science, and her alumni 
can well be proud of the splendid set of 
text-books on physics that have come from 
within her walls. 

But I dare not dwell longer on this fas- 
cinating theme, or I shall lead you into a 
maze from which there is no egress. 

I have now taken so much time that it is 
impossible to give more than a brief review 
of other fields of work which have been so 
well cultivated by the university men of 
the past quarter century. 

Chemistry, that all-important science— 
so closely related to every industry—be it 
of the farm, the workshop, the sanitation 
and water supply of cities, aye a thousand 
and one things in which the comfort and 
conveniences of life are concerned, the uni- 
versity man has taken hold of and devel- 
oped to an astonishing degree. In one of 
these phases of the chemist’s work your 
own past president Drown took a great and 
abiding interest, namely, that of the water 
supply of towns and cities. At the New 
Orleans meeting of the American Associa- 
tion for the Advancement of Science, held 
in January of this year, Professor Kinni- 
eut, of the Worcester Polytechnic Insti- 
tute, paid a high tribute to the great value 
of President Drown’s labor in this field of 
research. 

Read over the list of famous chemists of 
later years, such men as' Hoffman, Perkin, 
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Raoult, Draper, Barker, Dewar, Prescott, 
Ramsay, Remsen, Morley, Atwater, Clarke, 
Drown, Baskerville, Cooke, Mallet, Gibbs, 
Moissan, Mendeléeff, Meyer, Oswald and a 
host of others. In quoting these names I 
take no glory from the older chemists— 
Lavoisier, Berzelius, Dalton, Dana and 
their colleagues. 

Nearly all of this honored list who have 
passed away were university men. Those 
who are still with us are university men. 
You chemists know what they have done 
for the world’s work; indeed, it would 
seem to me an easier task to write of what 
they have not accomplished rather than 
what they have done. We need only look 
at the marvelous achievements of Raoult 
and Dalton in molecular and atomic chem- 
istry, of Morley in the same field, of Hoff- 
man and Perkin in the coal-tar derivatives, 
of Ramsay’s researches on the new gases in 
the atmosphere, of Dewar and his assistant, 
Travers, in the liquefaction of gases and 
other most valuable and interesting investi- 
gations made by them. 

Chemistry and the university are to-day 
inseparable and it is beyond the ken of 
man to prophesy what discoveries these 
men of your schools will bring to us in the 
years to come. 

In the domain of mechanical engineer- 
ing, struetural design and kindred studies, 
Old Lehigh stands as the peer of any insti- 
tution in the land. This you may consider 
as flattery or unjust praise from your 
speaker, but the facts I have quoted in the 
beginning of this address are surely evi- 
dence enough to prove what I now say, and 
in giving you this meed of praise I do not 
wish to detract from the good work done 
by your sister colleges east and west of the 
Alleghanies. All are doing a noble share 
in the engineering work of this busy era 
of steel bridges, stee] buildings, steel struc- 
tural work of every conceivable shape and 
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form; surely in this age of steel there is a 
eall for the university man such as there 
never has been before and he has not been 
found wanting. 

Text-books on engineering coming from 
within the walls of Old Lehigh are works 
of the highest standard, and your sister 
colleges have not been slow to adopt them. 

Engineering is now so closely related to 
all sciences that the astronomer, the physi- 
cist, the chemist, the geologist, all must 
come to him for help in their time of 
trouble and he has not failed them. The 
electrically driven locomotive, the wonder- 
ful turbine engine, are coming to stay ; they 
are the results of his handiwork—what 
shall we iook for next? 

Mathematics as the handmaiden of all 
the studies I have enumerated, has a firm 
foundation in our American institutions of 
learning. Bartlett has well said that ‘the 
man endowed with the priceless boon of a 
mathematical knowledge possesses the key 
to the external universe.’ I need add 
nothing further. Bartlett’s saying may be 
adopted as a maxim rather than a pos- 
tulate. 

I have but few words to say of archi- 
tecture, geology, biology and _ kindred 
studies, for I have lingered too long in this 
fairy land, in these workshops of the world, 
to tell you what the university man has 
done in and for them, but while geology 
has long been taught in our schools of 
higher learning, it is only of late years that 
architecture has been taken up in this 


country and made a study of the impor- 


tance it should be, and that newest of all 
studies, biology, is now making deserved 
inroads into the curricula of the best col- 
leges of the land. While it is the newest 
of sciences, it seems to me that it opens up 
one of the most important and valuable 
lines of research in the whole realm of sci- 
entific investigation because it is so inti- 
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mately associated with all that pertains to 
organic life on this old round world of 
ours. 

The immortal Darwin gave it a mighty 
impetus when he presented to the world 
his doctrine of natural selection, and the 
researches of Brooks in our own country 
place us on a high plane in this beautiful 
study. Some day the world will be startled 
by the results of biological research. 

Perhaps the most remarkable discovery 
recently made in embryology, a branch of 
biology, is that we can trace the evolution 
of a species through its development in the 
embryo, that is to say, the very beginning 
of the embryo is identical with the most 
ancient form; throughout its development 
we see its evolution to its present condition. 
Koch’s discovery of the bacillus of tubereu- 
losis made another epoch in the science of 
biology. 

Brooks has said: ‘‘It may be some day 
we shall be able to construct a living or- 
ganism by the combination of the proper 
elements.’’ Atwater has trodden upon al- 
most forbidden ground in his remarkable 


investigations of the calorific value of_ 


foods in the human subject—indeed, has 
gone so far in this splendid research that 
we may dare hope some day to measure the 
food value of a thought. 

I am aware, as already remarked, this is 
treacherous ground upon which to build a 
solid foundation, but the better day has 
come when the earnest seeker for truth is 
no longer hindered in his onward course by 
that ancient barrier ‘hitherto shalt thou 
come and no further.’ 

In the broad light of the twentieth cen- 
tury the investigator, the university man, 
untrammeled by fear, save the fear of 
error, will rise to heights of knowledge 
never dreamed of in our philosophy. 

I verily believe that the storehouse of 
God’s truth is like unto the ‘widow’s 
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eruse,’ take from it as we may, it will 
never be emptied of its rich, its priceless 
treasures. 


To-day we are but learning single notes. To. 
morrow we shall blend them into chords. The 
hour will chime when all humanity shall know 
the law of harmony—when every note in every 
chord shall find its part in the sublime oratorio 
of universal life. 

JoHN A. BRASHEAR. 


SCIENTIFIC BOOKS. 


Outline of the Evolution of Weights and 
Measures and the Metric System. By 
Hatiock and Hersert T. Wane. 
The Macmillan Company. Price, $2.25. 
THE science of metrology in its evolution 

has been regarded by many as furnishing the 
best means of tracing the history of the exact 
sciences. If this be true, we should welcome 
this carefully prepared treatise by Hallock 
and Wade—men fitted by taste, training and 
experience to write upon this topic. 

We have here presented a systematic general 
history of weights and measures, the scientific 
methods by which units and standards have 
been determined, the correct standards by 
which the units are represented, and the pres- 
ent aspect of modern systems of weights and 
measures together with the difficulties and 
advantages involved in any proposed change. 

A work of this sort is especially opportune 
just now when a determined effort is being 
made to introduce the metric system in this 
country. It will give much useful informa- 
tion to help those in doubt to decide whether 
a change in our metrology is advisable or not. 
Whatever the personal views of the authors 
are on this subject, they have wisely refrained 
from giving them undue prominence. 

The work contains chapters on the begin- 
nings and development of the science of 
metrology, origin and development of the 
metric system, extension of the metric system 
throughout Europe and elsewhere, weights and 
measures in the United States, the metric 
system in the various arts and trades, elec- 
trical units, standards and tables of useful 
constants and equivalents. 
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Extensive foot-notes point the reader to 
further sources of information and a full 
index adds to the value of the book as a work 
of reference. 

This book can well be declared the most 
complete and most authentic work extant on 
this important subject and it should be read 
by the student of physics to whom a knowl- 
edge of units and standards is most necessary, 
as well as by all who wish to be well informed 
in regard to this interesting topic. 

A thorough test has proved that every recog- 
nized authority has been consulted and more 
than one forgotten pioneer in metrology has 
been given due credit for his contribution to 
the science. On the whole the book can be 
commended without reservation and the au- 
thors are entitled to our best thanks for 
placing in compact readable form facts that 
are accessible to the few and obtained by them 
after long and tedious research. 


J. H. Gore. 


Notes on Electrochemistry. By F. G. Wiecu- 
MANN, Ph.D. 5x9 in., pp. vi+ 144. Price, 
$2.00. New York, McGraw Publishing 
Company. 1906, 
The aim of the author, as expressed in the 

preface, has been to give ‘a clear and concise 

presentation of the general principles which 

underlie electrochemical science,’ ‘to offer a 

general survey of the subject, to serve as an 

introduction to its study and to aid in the 
securing of a proper understanding and ap- 
preciation of the work along individual lines.’ 

In pursuing this aim, the author has de- 
voted seven pages to general principles of 
science, fourteen to general principles of elec- 
trical energy, nineteen to electrochemistry 
proper, fifteen to electrolytic dissociation, 
seventeen to electrochemical analysis, forty- 
six to electrotechnology, and ended up with a 
name and subject index. Each chapter is 
prefaced by a list of the most important litera- 
ture on its particular subject. 

We differ in opinion from the author con- 
cerning the classification of electrotechnical 
processes; his division into direct-action and 
indirect-action processes seems to us to be 
illogically worked out, at least as far as re- 
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gards placing ‘electrodeposition from fused 
electrolytes’ among the ‘indirect action’ 
processes. On page 125, line 6, the accidental 
omission of ‘not’ makes the sentence express 
the reverse of the facts concerning the first 
news of the manufacture of calcium carbide. 
There are a few other shortcomings really not 
worthy of mention, in view of the high stand- 
ard of excellence and accuracy prevalent in 
the book. 

The plan of the work is admirable, it is 
carried out in a masterly manner, and the 
author has produced an introduction to electro- 
chemistry which most satisfactorily fulfills his 
objects, as quoted above. The style is clear 
and crisp, the information of a high stand- 
ard of reliability and surprisingly up-to-date. 
The balance is excellent. For student, tech- 
nologist, general scientist or man of affairs, 
it can be highly commended as a trustworthy, 
satisfactory and inspiring guide into electro- 
chemistry. 

JosEePH W. RicHarps. 


SCIENTIFIC JOURNALS AND ARTICLES. 


The Journal of Experimental Zoology, Vol. 
IIL, No. 3 (September 1906), contains the 
following articles: ‘Locomotion of Amebez 
and Allied Forms, by Oris P. Dellinger. 

Amebe and Difflugias are studied from 
side view as they creep along the polished 
edge of a glass slide. From such a view the 
points of attachment and support which fur- 
nish the key to their locomotion are easily 
seen. All forms studied alternate the points 
of attachment and pull and squeeze them- 
selves along. ‘ Light Reactions in Lower Or- 
ganisms. I, Stentor Ceruleus; by S. O. 
Mast. ‘The Influence of Light and Heat 
on the Movement of the Melanophore Pig- 
ment, especially in Lizards,’ by G. H. Parker. 
A study of the color changes in the skin of 
the horned toad shows that the so-called re- 
versed color changes of certain lizards, Stellio, 
Uromastix, etc., are probably temperature re- 
actions and not light reactions, and leads to 
the conclusion that in all melanophores and 
other like pigment cells, whether they are in 
the skin or the eyes of the vertebrates or 
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invertebrates, the general rule seems to hold 
that light and low temperature induce a distal 
migration, and the absence of light and high 
temperature a proximal migration of the con- 
tained pigments. ‘Some Reactions of Cater- 
pillars and Moths,’ by Alfred G. Mayer and 
Caroline G. Soule. Larve of Danais plexip- 
pus are negatively geotropic, and also posi- 
tively heliotropie to ultra-violet rays. These 
reactions serve to maintain them high up 


upon their food plant, and to prevent their 


wandering away. Caterpillars have no asso- 
ciative memory lasting more than one and a 
half minute, and they do not learn a labyrinth. 
Normal gipsy moth females select against 
males if the latter be deprived of wings, but 
if the females be deprived of sight they do 
not select against such males. In moths there 
is no sexual selection in respect to color. 
‘Modifiability in Behavior. II. Factors De- 
termining Direction and Character of Move- 
ment in the Earthworm,’ by H. S. Jennings. 
This is an analytical study of the various 
factors, internal and external, which decide 
how the earthworm shall move at a given 
moment. The matter is found to be extremely 
complicated. 


SOCIETIES AND ACADEMIES. 
THE AMERICAN MATHEMATICAL SOCIETY. 


THE one hundred and thirtieth regular meet- 
ing of the American Mathematical Society 
was held in New York City, on Saturday, 
October 27, 1906, thirty-three members being 
in attendance. President W. F. Osgood pre- 
sided at the morning session, Ex-President T. 
S. Fiske at the afternoon session. The council 
announced the election of the following persons 
to membership in the society: Professor A. F. 
Carpenter, Hastings College; Dr. H. M. 
Dadourian, Yale University; Mr. T. E. Gra- 
vatt, Pennsylvania State College; Rev. A. S. 
Hawkesworth, Allegheny, Pa.; Mr. H. R. 
Higley, Pennsylvania State College; Dr. Mario 
Kiseljak, Fiume, Hungary; Dr. Emanuel 
Lasker, New York, N. Y.; Professor Ernst 
Lebon, Lycée Charlemagne, Paris; Dr. R. L. 
Moore, Princeton University; Mr. W. P. Rus- 
sell, Pomona College; Professor J. H. Scar- 
borough, State Normal School, Warrensburg, 
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Mo.; Mr. L. P. Siceloff, Columbia University; 
Professor Cyparissos Stephanos, University of 
Athens. One application for membership was 
received. The total membership of the so- 
ciety is now five hundred and fifty-eight. 

A list of nominations of officers and other 
members of the council was adopted and or- 
dered placed on the official ballot for the an- 
nual election at the December meeting. A 
committee was appointed to audit the treas- 
urer’s accounts for the current year. 

Professor W. F. Osgood tendered his resig- 
nation from the editorial committee of the 
Transactions, finding it impossible to assume 
the burdens of the office. The vacancy was 
filled by the appointment of Professor H. §. 
White. 

The following papers were read at the meet- 
ing: 

S. F. Ricnarpson: ‘ Note on poristic systems of 
polygons.’ 

R. D. CARMICHAEL: ‘ Multiply perfect numbers 
of four different primes.’ 

ArtuurR Ranum: ‘On Jordan’s linear con- 
gruence groups.’ 

Beppo Levi: ‘Geometrie projettive di congru- 
enza e geometrie projettive finite.’ 

CHARLoTTE A. Scorr: ‘Note on regular poly- 


gons.’” 
Max Mason and G. A. Briss: ‘ Some problems 


in the calculus of variations in space with vari- 
able end points.’ 

Epwarp KAasNner: ‘Note on the transforma- 
tions of dynamics.’ 

G. A. Mtcver: ‘Groups of order p,, containing 
exactly p + 1 abelian subgroups of order p”—'. 

G. A. Mrtier: ‘The groups in which every sub- 
group is either abelian or hamiltonian.’ 


The San Francisco section of the society 
met at the University of California, on Satur- 
day, September 29, 1906. 

The next meeting of the society will be the 
annual meeting for the election of officers on 
Friday and Saturday, December 28-29, 1906. 
The Chicago section will also meet during the 
Christmas holidays. W. H. Bussey, 

Assistant Secretary. 


THE AMERICAN PHILOSOPHICAL SOCIETY. 


A sTATED meeting was held on November 
16, 1906, at 8 o’clock. Professor Harry F. 
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Keller read a paper on ‘ Alcoholic Fermenta- 
tion in the light of Chemical Investigation.’ 


DISCUSSION AND CORRESPONDENCE. 


CORRESPONDENCE RELATING TO A STUDY OF AN 
AREA OF CRYSTALLINE ROCKS IN SOUTH- 
WESTERN NEW ENGLAND. 


To THE Eprror or Science: I have recently 
resigned my position upon the staff of the 
United States Geological Survey for reasons 
which are, I believe, of some interest to geol- 
ogists throughout the country. I am, there- 
fore, led to request the publication in Scrence 
of the letter in which my resignation was 
tendered. 

American geology has furnished many 
knotty problems for solution, and workers 
within the same or neighboring fields have not 
infrequently and quite naturally come to hold 
different interpretations of the same facts. 
In more than a single instance during the 
present administration of the survey, the geol- 
ogists of the country have known that such 


alternate views were held and shortly there- 


after have learned that a ‘conference’ had 
been held and the problem quite expeditiously 
‘settled.’ The methods by which such for- 
ward strides have been taken can hardly fail 
to interest those who have the advance of 


science really at heart. 
Wma. H. Hosss. © 


UNIverSITy OF MICHIGAN, 
Ann Arsor, Micn., Nov. 2, 1906. 
Dr. C. D. Watcort, Director, 
U. S. Geological Survey, 
Washington, D. C. 

Sir: I have the honor to resign my com- 
mission as assistant geologist of the United 
States Geological Survey. 

My connection with the geological staff of 
the survey has now extended over more than 
a score of years, and this action is taken after 
much deliberation and as a protest against the 
arbitrary and overbearing administration of 
your chief executive, the geologist in charge 
of geology. Permit me, therefore, to briefly 
review for your consideration the later de- 
velopments of my official work in their rela- 
tion to survey administration. 
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As you are doubtless- fully aware, during 
almost the entire period of my connection 
with the survey my investigations have con- 
sisted of a virtually independent study of the 
structural geological problems offered by an 
area of crystalline rocks in southwestern New 
England. The history of American geology 
shows that this region is, perhaps, the most 
complex and obscure of any that has been 
studied, and the divergence of views reached 
by different workers and the obstinacy which 
in the past has characterized the defense of 
each, have caused it to be generally known as 
the ‘ Battlefield of American Geology.’ 

My earlier studies within the district fol- 
lowed conventional lines, and I found after 
repeated trials that the body of data collected 
could not be brought within a system so 
as to fit the accepted theories. Urgent requests 
from the office of the director to prepare my 
results for publication, I was obliged to meet 
with the statement that I was not yet ready 
to publish. 

In the continuation of the areal mapping 
southward I encountered during the season of 
1899 the small area of Newark rocks lying 
within the valley of the Pomeraug River of 
Connecticut and outlining a basin which was 
found to be intersected by an intricate net- 
work of nearly vertical faults. Believing that 
in this basin lay the hitherto unsuspected key 
to the structure of the larger district, much 
attention was given to a study of the faults 
in their relation to each other and to topog- 
raphy and hydrography, not alone within the 
Newark basin itself but in the surrounding 
crystalline area as well. The results of this 
study, which are published in the Twenty- 
first Annual Report of the Director (part 3, 
pp. 1-162), have, as suspected, afforded a clue 
for working out the structure of the entire 
district by showing that the faults so clearly 
revealed within the Newark basin are also 
present (though naturally less clearly re- 
vealed) within the crystalline uplands. 

My colleague, Professor H. E. Gregory, of 
Yale University, who has studied the area to 
the east of my district, soon reached the same 
conclusion and has expressed it in an official 
report to the survey upon the Farmington 
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quadrangle. Brief preliminary notices of the 
new conclusions, which were printed in the 
Journal of Geology and the American Jour- 
nal of Science, aroused the stout opposition 
of the geologist in charge of geology. 

After thoroughly testing the new hypoth- 
esis during several field seasons, a monograph 
of approximately 500 manuscript pages and 
numerous plates was prepared as my final 
report upon the structure of the district. This 
monograph embodies my conclusions and rep- 
resents the best work of which I am capable. 
In submitting it I made the request, upon the 
basis of the novelty of certain of the conclu- 
sions reached, that the report be first read by 
Mr. G. K. Gilbert. I enjoyed no special per- 
sonal relations with Mr. Gilbert, but placed 
confidence in him because of his ripe experi- 
ence, great ability, and scientific temper. Mr. 
Gilbert kindly consented to undertake this 
task, and his extensive critique of the mono- 
graph, prepared after several days’ study of 
it, while it did not accept as proven the more 
novel conclusions of the paper, yet was withal 
so fair a review and so commendatory of the 
way in which the report had been prepared, 
that I could not feel other than complimented 
by it. Mr. Gilbert pointed out, however, that 
the larger conclusions reached, if well founded, 
must discredit in some measure the work of 
other geologists both within and without the 
district specially studied. For this reason 
he recommended that the monograph be ex- 
amined still more carefully by some other 
member of the staff of the survey, and, if 
possible, with the author in the field. The 
monograph was then referred to Mr. Bailey 
Willis whose report (as stated in correspond- 
ence of Mr. Hayes) recommended the publica- 
tion of the monograph by the survey, but con- 
sidered that the author’s reputation would be 
better served by the omission from the mono- 
graph of certain chapters. The substance of 
these radical chapters has since been pub- 
lished in slightly abbreviated form as a bul- 
letin of the Geological Society of America 
(‘ Lineaments of the Atlantic Border Region,’ 
Vol. 15, 1904, pp. 483-506, pls. 45-47. Also 
Rept. Eighth Intern. Geographic Congress, 
1904, pp. 193-203), and the letters which I 
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have received from prominent geologists both 
here and abroad indicate that the opinion of 
this reviewer has not been an altogether gen- 
eral one, 

The recent investigation of earthquakes has 
brought a wholly unexpected verification of 
the general correctness of the views expressed 
in the above paper (see my paper, entitled 
‘Some Principles of Seismic Geology,’ with 
an introduction by Eduard Suess, president of 
the Academy of Sciences, Vienna, Beitrage 
zur Geophysik, Leipzig, Vol. 8, heft 2, 1906). 

After the examination by Mr. Willis the 
monograph was referred by the geologist in 
charge of geology to Mr. George Otis Smith, 
who had been born in a remote corner of New 
England and was, therefore, presumably the 
one best qualified to discuss the geology of 
that complicated region. When placed beside 
the report of Mr. Gilbert, the report of Mr. 
Smith emphasized by its sweeping statements 
the latter’s youth and his more recent gradua- 
tion from college. The monograph had re- 
vealed to him absolutely nothing of value, 
unless perhaps what had already been pub- 
lished; and in no measured terms the methods 
of the author were condemned. Prompt ac- 
tion upon this report was taken by Mr. Hayes 
in refusing the publication of the monograph. 
At the same time an order was sent me to at 
once complete the manuscript and _ illustra- 
tions for the Litchfield folio (which covers a 
portion of the area), the correctness or error 
of which would then be adjudicated through 
conference in the field. 

When the folio had been prepared I found | 
that in place of a committee made up of non- 
partisan geologists, my work was to be judged 
by Messrs. Hayes and Smith, who throughout 
had not concealed their unfavorable opinion 
of the work. Messrs. A. C. Spencer and 
Joseph Barrell were, however, present at the 
conference (in April, 1905) as guests, the 
former upon invitation of Mr. Hayes, the 
latter upon my own initiative. 

The Newark basin of the Pomeraug Valley 
having afforded the key to the structure, it 
was first gone over, and I believe the expres- 
sions of Messrs. Barrell, Spencer and Smith 
warrant me in saying that the observations of 
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the two days were to them a revelation of 
how intricate and extensive the fault system 
of the valley was, and how well it had been 
interpreted by my maps. Mr. Smith expressed 
the view that the faults which I had mapped 
were only a part of those present. Mr. Hayes 
merely remarked at last, ‘ Well, that is very 
convineing.2 So soon, however, as the ex- 
amination was transferred to the crystalline 
areas of the district, I found on the part of 
the two official reviewing authorities utter un- 
willingness to give any attention to the new 
methods which had been derived for locating 
faults; and in those cases where older methods 
were insufficient to prove the presence of the 
supposed fault it was assumed not to be pres- 
ent. The manuscript of the Litchfield folio 
was upon the basis of the conference accepted 
after emasculation, but the geologist in charge 
of geology would not permit the question of 
publication of my monograph to be reopened. 

I submit to you, sir, that a geologist em- 
ployed by a government bureau is entitled 
not only to the small pecuniary remuneration 
which he receives, but to the scientific fruits 
of his labor as well. If he is incompetent or 
insufficiently trained, he should be discharged; 
otherwise the ripe fruit of his labors for the 
securing of which the public money has been 
expended, should be made available for study. 
It is even possible that brother geologists may 
have as much interest in the opinion of the 
person who best knows the facts, together 
with the evidence upon which his conclusions 
are based, as in the opinion of the reviewing 
authorities. 

The creation of the office of geologist in 
charge of geology by your administration has 
in effect introduced a public censor for all 
American geological work. It is to-day prac- 
tically impossible to publish a large geological 
monograph upon any portion of the national 
domain without first securing the consent of 
the authorities of the geological survey. The 
United States Geological Survey has now 
already become responsible for a body of offi- 
cial dogma—largely the personal geological 
opinions of the geologist in charge of geology. 
The realization of this fact by European 
geologists has latterly brought the survey into 
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some ridicule and fixed upon it the name of 
the ‘Great American Trust,’ a term by which 
I heard it more than once called during the 
past year. I maintain that such a policy is 
unique among geological surveys and as un- 
democratic as it is unscientific. So far as 
my knowledge extends these ‘Standard Oil’ 
methods of which I complain are not to be 
found in European bureaus of geology, where 
it is the practise to assume no responsibility 
for opinions expressed by staff members. 
Where different views have been reached by 
experienced workers within the same or neigh- 
boring fields, the scientific public is there 
given the chance to decide upon the merits 
of the controversy. The United States Geo- 
logical Survey alone officially decides which 
opinion is ‘right’ and suppresses the others. 

If we grant for the sake of argument that 
such an un-American policy is defensible, it 
is obvious that the geological censor must be 
a geologist not only fair minded and pro- 
gressive, but of unusually wide experience and 
of great familiarity with the currents of geo- 
logical thought in other countries. The man 
who holds the position of grand vizier to the 
head of the geological survey unfortunately 
possesses none of these qualifications. He 
is a hustling business manager of the sledge- 
hammer type who has transformed the survey 
of Powell—which in a notable manner ad- 
vanced the geological thought of the world 
and brought golden opinions from all sorts of 
people—into a great mining bureau with an 
auxiliary map establishment for ‘ coloring in’ 
the national domain. Notably ignorant of 
the trend of modern European geological 
thought—and apparently wholly oblivious to 
it—his stubbornness in holding an opinion 
once expressed has become a byword in the 
survey. His replies to official communica- 
tions are in many instances characterized by 
brutal abruptness and often affect the re- 
cipient like a blow in the face. I do not con- 
sider it necessary to furnish examples, since 
wholly characteristic ones can be found in the 
published correspondence with a prominent 
geologist.” 

As I shall elsewhere attempt to show, the 

1 Science, October 26, 1906. 
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wall of prejudice which surrounds the office 
of the geologist in charge of geology and 
makes of it a sort of national quarantine sta- 
tion for new ideas, is a direct and natural 
result of the overgrown kindergarten estab- 
lishment of the survey—the department of 
geologic folios. The great extravagance of 
this enterprise almost precludes changes in 
the completed folios, and a ready-made pat- 
tern of geological work seems absolutely essen- 
tial to its successful completion. The letters 
of the geologist in charge of geology in refer- 
ence to new views upon areas for which folios 
have been published, contain expressions like, 
‘This folio is put forward as the final and 
most satisfactory results to be reached in this 
region,’ and ‘ The Geological Survey can not 
afford to entirely reverse itself.’ Should it 
develop that fundamental geological problems 
have not all been solved, it is conceivable 
that when the numerous map areas of the 
geologic atlas are tied together a century or 
more hence, serious difficulties will be en- 
countered in matching borders prepared at 
widely different dates. 

Reverting now to the conclusions which I 
have reached regarding the structure of south- 
western New England, I may add that during 
the past year I have found some opportunity 
to note while in Europe the conclusions which 
are now being reached by geologists respecting 
other regions of crystalline rocks. In Cala- 
bria, the Vogesen, in southern Norway and 
especially in Scotland, essentially the same 
conclusions have been reached by the official 
geologists of those countries respecting the 
relative importance of fold and fault struc- 
tures. I am informed by the director of the 
Geological Survey of Great Britain that a 
report will soon appear treating of the crystal- 
line area of Scotland, within which area a 
definite system of faults has been found to be 
superimposed upon the flexures everywhere 
present in the district. These faults are 
nearly vertical, are comprised in _ several 
parallel series, and are so numerous that 
though the map is covered with them, a small 
proportion only can be represented. 

I trust I have made the reasons for tender- 
ing my resignation sufficiently clear. The 
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proper function of a great national geological 
survey I conceive to be something more than 
to report upon mining regions and to bring 
together some tons of geological card cata- 
logues printed in diluted English, otherwise 
designated as folios. My resignation from the 
survey will permit me to freely express this 
view and raise my voice against what I con- 
sider a most pernicious influence upon Amer- 
ican geology. 
I am, sir, very respectfully, 
Wa. H. Hosss. 


SPECIAL ARTICLES. 


A STATISTICAL STUDY OF AMERICAN MEN OF 
SCIENCE: THE SELECTION OF A GROUP OF 
ONE THOUSAND SCIENTIFIC MEN. 


Tue psychologist, like the student of other 
sciences, can view his subject from different 
standpoints and pursue it by various methods. 
He may get what knowledge he can of mental 
processes by introspection, or he may use ob- 
jective methods. He may confine himself to 
the ‘inner life,’ or he may study the indi- 
vidual in all his psychophysical relations. He 
may give verbal descriptions, or he may make 
measurements. He may describe static men- 
tal life, or he may study the lower animals 
and human beings from a dynamic and genetic 
point of view. He may attempt to determine 
facts and laws that hold for mental life in 
general, or he may attend to individual dif- 
ferences. He may ignore the practical applica- 
tions of his science, or he may investigate 
them. Psychology has until reeently concerned 
itself chiefly with the first of these various 
alternatives. But its recent progress and 
future development seem to the present writer 
to depend particularly on the second. In this 
case, our two main methods, which can often 
be combined, are experiment and measure- 
ment in the laboratory, and the inductive and 
statistical study of groups of individuals. In 
recent years great progress has been made in 
both directions. Experimental psychology 
has become a science coordinate with the other 
great sciences, and statistics have been ex- 
tended to include sociological and moral phe- 
nomena. 
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The intensive study of groups of individuals 
has, however, only been begun. The origin of 
the method may be attributed to Quetelet, 
whose ‘Essai de physique sociale’ was pub- 
lished in 1835, and its principal development 
to Dr. Francis Galton, whose ‘ Hereditary 
Genius’ (1869) has been followed by a series 
of books and articles, including ‘ English Men 
of Science’ (1874). Another work bearing 
closely on the subject matter of the present 
paper is Alphonse de Candolle’s ‘ Histoire des 
sciences et des savants depuis deux siécles’ 
(1873). Other extensive studies of groups of 
individuals are: Dr. Paul Jacoby’s ‘ Etudes 
sur la sélection’ (1881), which has as its sub- 
ject matter the 3,311 Frenchmen of the eight- 
eenth century whose biographies are included 
in the ‘ Biographie universelle,’ Professor A. 
Odin’s ‘Genése des grands hommes’ (1895), 
which is a study of 6,382 French men of let- 
ters; Mr. Havelock Ellis’s ‘ A Study of British 
Genius’ (1906, published in the Popular Sci- 
ence Monthly, February-September, 1901), 
which considers 859 men and 43 women of 
eminence, and Dr. F. A. Woods’s ‘ Mental and 
Moral Heredity in Royalty’ (1906, published 
in the Popular Science Monthly, August, 
1902-April, 1903), which treats 832 members 
of royal families. 

I have myself selected as material for study 
three groups: a thousand students of Columbia 
University;’ the thousand most eminent men 
in history;’ a thousand American men of 
science.* 


** Physical and Mental Measurements of the 
Students of Columbia University’ (with Dr. Liv- 
ingston Farrand). Psychol. Rev., 3: 618-648, 
1896. Cf. also the dissertation for the doctorate 
of Clark Wissler ‘The Correlation of Mental and 
Physical Tests,’ Psychol. Rev., Monograph Sup- 
plements, 16: iv-62, 1991. 

**A Statistical Study of Eminent Men,’ Pop. 
Sci. Mon., 58: 359-378, 1903. 

**Homo Scientificus Americanus: Address of 
the president of the American Society of Natural- 
ists,’ Scrence, N. S., 17: 561-570, 1903. ‘Sta- 
tistics of American Psychologists,’ Am. Jour. of 
Psychol., 14: 310-328, 1903. Towards the cost 
of computation in connection with this research, 
I have received a grant of two hundred dollars 
from the Esther Herrman Research Fund of the 
Scientifie Alliance of New York. 
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Each of these groups seems to me favorable 
for such work. The students of Columbia 
College are measured, tested and observed in 
our laboratory; we are able to follow their 
academic courses and their careers in after 
life. The lives of the most eminent men of 
history are to a certain extent public prop- 
erty, open to statistical investigation and 
psychological analysis. A thousand scientific 
men in the United States will doubtless be 
willing to assist in furnishing the material 
needed, which is in any case accessible from 
other sources. 


TABLE I. THE NUMBER OF AMERICAN MEN OF SCI- 
ENCE AND THEIR DISTRIBUTION AMONG 
THE SCIENCES. 


Mathematics... 375; 81) 1/136) 61) 35) 46 380 
Physics ........ 149 | 167 | 23/105 69) 155) 73 556 
Chemistry.. .../1933 | 174) 12/143 73.166) 656 
Astronomy ...| 125; 40| 12| 16) 48) 51); 212 
Geology........ 256 | 121; 55) 32) 161|174 436 
Botany ......... 169/120; 7) 53) 94! 70 416 
Zoology .....+++ 237 | 146 | 17| 83| 72, 243/131) 620 
Physiology ...| 96| 53) 18; 22) 25) 156 
Anatomy ...... 136; 10; 0| 56; 1) 13! 18 116 
Pathology ..... 138; 14) 5| 68| 4) 44) 56) 224 
Anthropology| 60) 60) 3) 4) 5) 56, 87) 92 
Psychology .... 127; 1) 37| 63| 58 21) 136 
Total........../3801 | 983 | 96 '838 |531 |1002 868 4000 


REDUCED TO PER THOUSAND. 


Mathematics... 99) 32) 10/162 113; 35) 53 95 
Physics......... 39 | 170 |240 |125 | 155) 84) 139 
Chemistry..... 506 | 177 |171 265 | 73/191) 164 
Astronomy... | 41/125) 30| 47) 59 43 
Geology ........ 68 | 123 136 | 66 60) 161/200) 109 
Botany ......... 45 | 122) 68| 99) 94) 81) 104 
Zoology 63 | 149 |177 | 99 243/151) 155 
Physiology ...| 25} 10| 21) 63) 34| 22) 29) 39 
Anatomy ...... 36; 10; 0} 67| 138) 21; 29 
Pathology...... 36; 14| 52) 81; 8) 44) 64) 56 
Anthropology; 16; 61| 9 56 43 23 
34| 41) 10| 44/118! 24) 34 


*The distribution among the sciences of those 
in the ‘ Biographical Directory of American Men 
of Science’ (published this year by The Science 
Press, New York) differs rather more than I had 
expected from this estimate, which was based on 
the first thousand entries that were written. 
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The accompanying table, which with most 
of the data to be discussed refers approxi- 
mately to January 1, 1903, shows how Amer- 
ican men of science are distributed among the 
principal sciences by various agencies. There 
are in the table certain facts that require 
allowance, or at least mention. The American 
Chemical Society and the doctorates conferred 
in chemistry represent in part professional 
work in applied science. Under the special 
societies there are duplications, as scientific 
men may belong to more than one society. 
The American Mathematical Society and the 
Association of American Anatomists have 
been rather liberal in the admission of mem- 
bers. As mathematics and the medical sci- 
ences are required subjects for large groups 
of students, there are many teachers, but this 
has not produced a proportional number of 
investigators. The membership of the Na- 
tional Academy represents to a certain extent 
the interests of the passing scientific genera- 
tion, the doctorates the interests of the com- 
ing scientific generation. 

In selecting a group of a thousand scien- 
tific men, the number in each science was 
taken roughly proportional to the total num- 
ber of investigators in that science, the num- 
bers being: Chemistry, 175; physics, 150; 
zoology, 150; botany, 100; geology, 100; 
mathematics, 80; pathology, 60; astronomy, 
50; psychology, 50; physiology, 40; anatomy, 
25; anthropology, 20. 


There are in the ‘Directory’ 4,131 names, of 
whom 131 are students of philosophy, education, 
economics and sociology, leaving just 4,000 in the 
twelve sciences under consideration. They are 
distributed among the sciences as _ follows: 
mathematics, 340; physics, 672; chemistry, 677; 
astronomy, 160; geology, 444; botany, 401; zool- 
ogy, 441; physiology, 105; anatomy, 118; pathol- 
ogy, 357; anthropology, 91; psychology, 194. 
These figures were not at hand when it was neces- 
sary to select the thousand men of science for 
this research. The numbers under physics and 
pathology are increased by the inclusion under 
these sciences of engineers and physicians. The 
chief discrepancy is that there are fewer zoologists 
than was indicated by the preliminary estimate 
or by the other data of the table. 
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The individuals were selected by asking ten 
leading representatives of each science to ar- 
range the students of that science in the order 
of merit. There were for each science slips 
made with the names and addresses of all 
those known to have carried on research work 
of any consequence. The total number as- 
signed a position was 2,481, distributed among 
the sciences as follows: Mathematics, 201; 
physics, 261; chemistry, 389; astronomy, 165; 
geology, 257; botany, 213; zoology, 290; 
physiology, 101; anatomy, 89; pathology, 251; 
anthropology, 72; psychology, 192. These 
numbers included duplications when a man 
was given a place in more than one science. 

The memorandum sent to those who were 
asked to make the arrangement was as follows: 


MEMORANDUM. 


The undersigned is making a study of American 
men of science. The first problem to be consid- 
ered is the distribution of scientifie men among 
the sciences and in different regions, institutions, 
ete., including the relative rank of this country 
as compared with other countries in the different 
sciences, the relative strength of different univer- 
sities, ete. It is intended that the study shall 
be continued beyond the facts of distribution to 
what may be called the natural history of scien- 
tifie men. 

For these purposes a list of scientific men in 
each science, arranged approximately in the or- 
der of merit, is needed. This can best be secured 
if those who are most competent to form an opin- 
ion will independently make the arrangement. 
The average of such arrangements will give the 
most valid order, and the degree of validity will 
be indicated by the variation or probable error 
of position for each individual. 

It is obvious that such an order can be only 
approximate, and for the objects in view an ap- 
proximation is all that is needed. The judgments 
are possible, because they are as a matter of fact 
made in elections to a society of limited member- 
ship, in filling chairs at a university, ete. By 
merit is understood contributions to the advance- 
ment of science, primarily by research, but teach- 
ing, administration, editing, the compilation of 
text-books, ete., should be considered. The dif- 
ferent factors that make a man efficient in ad- 
vancing science must be roughly balanced. An 
effort may be made later to disentangle these 
factors. 
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In ranking a man in a given science his con- 
tributions to that science only should be con- 
sidered. Thus, an eminent astronomer may also 
be a mathematician, but in ranking him as a 
mathematician only his contributions to mathe- 
matics should be regarded. In such a case, how- 
ever, mathematics should be given its widest in- 
terpretation. It is more difficult to arrange the 
order when the work can not readily be com- 
pared, as, for example, systematic zoology and 
morphology, but, as already stated, it is only 
expected that the arrangement shall be approxi- 
mate. The men should be ranked for work ac- 
tually accomplished, that is, a man of sixty and 
a man of forty, having done about the same 
amount of work, should come near together, 
though the man of forty has more promise. It 
may be possible later to calculate a man’s value 
with allowance for age. 

In case there is noted the omission of any 
scientific man from the list who should probably 
have a place in the first three quarters, a slip may 
be added in the proper place with his name and 
address. In case there are names on the list re- 
garding which nothing is known, the slips should 
be placed together at the end. The slips, as ar- 
ranged in order, should be tied together and re- 
turned to the undersigned. 

It is not intended that the lists shall be pub- 
lished, at all events not within ten years. No 
individual list will be published. They will be 
destroyed when the averages have been calculated, 
and the arrangements will be regarded as strictly 
confidential. 


The ten positions assigned to each man were 
averaged, and the average deviations of the 
judgments were calculated. This gave the 
most probable order of merit for the students 
in each science, together with data for the 
probable error of the position of each indi- 
vidual. The students of the different sciences 
were then combined in one list by interpola- 
tion, the probable errors being adjusted ac- 
cordingly. The list contains 1,443 names, of 
whom the first thousand are the material used 
in this research. 

It should be distinctly noted that the fig- 
ures give only what they profess to give, 
namely, the resultant opinion of ten com- 
petent judges. They show the reputation of 
the men among experts, but not necessarily 
their ability or performance. Constant errors, 
such as may arise from a man’s being better 
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or less known than he deserves, are not elimi- 
nated. There is, however, no other criterion 
of a man’s work than the estimation in which 
it is held by those most competent to judge. 
The posthumous reputation of a great man 
may be more correct than contemporary opin- 
ion, but very few of those in this list of scien- 
tific men will be given posthumous considera- 
tion. I am somewhat sceptical as to merit 
not represented by performance, or as to per- 
formance unrecognized by the best contem- 


_ porary judgment. There are doubtless indi- 


vidual exceptions, but, by and large, men do 
what they are able to do and find their proper 
level in the estimation of their colleagues. 

In order to obtain the 10 arrangements in 
each science, or 120 in all, it was necessary to 
ask the assistance of 192 scientific men. 
Twenty-three of these did not reply to my 
letter; 16 declined to make the arrangement, 
usually on the ground that it was not feasible; 
23 consented, but afterwards gave it up or 
did not send the slips in time, and 10 made 
arrangements that could not be used, in most 
cases because the names were arranged in 
groups instead of being ordered serially. As 
the arrangement resulted, those who made 
it and those who were asked but failed were 
distributed in the different hundreds of the 
thousand, as follows: 


TABLE II. THE STANDING OF THOSE WHO MADE 
THE ARRANGEMENTS AND OF THOSE WHO 
WERE ASKED BUT FAILED, 


| 

Observers..| 47| 26/20; 916 13/1/11 10/120 
Failed ......| 29) 20) 10) 5)1 0/1 7 
Total...... 76 |2/192 


Thus 76 of those who proved to be in the 
first hundred men of science were asked to 
make the arrangement and 47 of them did so. 
Only twelve of those who made the arrange- 
ment are not in the first. five hundred. In 
anthropology, for example, there are only 
twenty representatives in the list, of whom 
but two would probably be in the first hundred, 
and of the twelve sciences there are only 
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three that would be expected to have more 
than ten in the first hundred. It is, there- 
fore, evident that the ten scientific men who 
gave the judgments in each science are among 
the leaders in that science. But their stand- 
ing must of necessity vary with the different 
sciences, one half of all the anthropologists 
having made the arrangement and only two 
thirty-fifths of all the chemists. 

Those asked to arrange the names were dis- 
tributed among different institutions, as shown 
in Table ITI. 


TABLE Ill. THE DISTRIBUTION AMONG INSTITUTIONS 
OF THOSE WHO WERE ASKED TO MAKE 
THE ARRANGEMENTS. 


ig 

coc 66.5 23 | .35) 7! 30 
Columbia 60.0 20 | 13.21) .65 
33.5, 6|.18| 4|.12| .67 
Geological Survey......... 32.0, 7/|.22| 4/12! 57 
Depart. of Agriculture.. 32.0 3 | .09 3) .09/1.00 
30.5 13 | 5.16) .38 
26.5, 8 |.30| 6/.23| .75 
Smithsonian Institution.| 22.0 9 |.41| 5/.23| .55 
20.0, 9 .45|) 7) .78 
18.0; 3/.17| 2/.11| 67 
Pennsylvania ............... 17.0 10 | 6 .60 
16.0 3).19 3).19 1.00 
New York University..... 9.5 5 | .80 
| 7.0 5|.71| 3|.43| .60 
New York Bot. Garden... 6.0 2 2) .33/1.00 
One at each institution... | 46 08 | 31 .06 | .67 


Thus 23 scientific men connected with 
Harvard University were requested to sort 
out the slips; this was done by 7 of them. 
Sixty-six and five tenths of the thousand, 
as the list resulted, are at Harvard Uni- 
versity; about 10 per cent. of them made 
the arrangement, which is about 30 per cent. 
of those asked. Seventeen of the 39 scien- 
tific men at the University of Chicago were 
asked to make the arrangement, of whom 
fifteen accomplished it and two did not. Or 
38 per cent. of all its men made the arrange- 
ment, who were 88 per cent. of those asked. 
The numbers are in most cases too few to 


(N.S. Vou. XXIV. No. 621, 


give a correct measure of the cooperativeness 
in such a scheme of the different institutions, 
but, so far as they go, they are not altogether 
without interest. They are not, however, 
printed here for that purpose, but in order 
to show the geographical distribution of those 
who made the arrangement. It appears that 
different institutions are fairly well repre- 
sented, there being no great preponderance 
of any one of them. Of the 120 who made 
the arrangement 89 are connected with the 17 
institutions given in the table, although these 
institutions contain only 450 of the 1,000 sci- 
entific men. They, however, have, as will be 
shown later, a much larger proportion of the 
more eminent scientific men. 

Those who made the arrangements are not 
likely to possess equal information, impartial- 
ity and good judgment. If there were only 
two arrangements of each group it would not 
be possible to decide objectively which is the 
better. We have, however, ten arrangements, 
and the average is more likely to be correct 
than any one of them. The conditions are 
the same as in the case of observations in the 
physical sciences. As the personal equation 
of the astronomer is determined by comparing 
his observations with those of other astron- 
omers, so here we can measure the accuracy 
of judgment of each observer by determining 
how far it departs from the average judgment. 

I have counted up the departures of each of 
the ten observers from the average result for 
one of the groups, namely, the fifty psychol- 
ogists. The data are given in Table IV. by 
groups of ten. 

The observer A is always more accurate 
than any other observer, except in one case 
in the fifty. The validity of judgment of the 
ten observers varies from 7.9 to 17.26, or about 
as 1:2, which is approximately the variability 
that I have found in normal individuals in 
other mental traits, such as accuracy of per- 
ception, time of mental processes, memory, etc. 
The departures from the mean reliability of 
judgment, given in the last line of the table, 
indicate that accuracy of judgment tends in 
a general way to follow the normal distribu- 
tion of the probability curve, though with so 
few cases this may be accidental. As the 
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TABLE IV. MEASUREMENTS OF THE ACCURACY OF JUDGMENT OF TEN OBSERVERS. 
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A B Cc D E F G H I J Average. 
I. 1.6 5.2 2.3 3.1 1.9 2.8 1.8 2.4 5.0 2.6 2.87 
Il. 4.9 7.0 8.7 7.8 6.3 4.2 10.2 6.1 7.0 5.1 6.73 
IIL. 7.1 11.1 13.5 12.4 24.2 16.2 12.5 12.0 16.9 27.6 15.35 
IV. 13.8 18.0 16.7 18.4 18.8 18.1 22.7 25.4 21.9 25.5 19.93 
V. 12.1 17.4 21.1 21.1 13.2 26.6 21.7 24.7 22.9 25.5 20.63 
Av. 7.9 11.74 | 129.46 12.56 12.88 13.58 | 18.78 | 14.12 | 14.74 17.26 | 13.1 
A. —6.20 | —1.386 | —0.64 | —0.54 | —0.2 §6| +0.48 | +0.68 | +1.02 | +1.64 | +4.16 | +1.60 


validity of the judgments varies to a measured 
degree, the arrangements made by the indi- 
viduals could be weighted. I have not under- 
taken the somewhat tedious calculations neces- 
sary; they would not considerably alter the 
order, but would make it somewhat more exact, 
at the same time decreasing the probable 
errors. 

There is here measured for the first time, 
I think, the accuracy or reliability of judg- 
ment. This is obviously a complex and im- 
perfectly analyzed trait, depending on a large 
number of varying conditions. A man’s judg- 
ment may be good in some directions or from 
certain points of view, and bad in other ways. 
Still we understand vaguely what is meant by 
good judgment and value the trait highly in 
ourselves and in others. Thus most people 
complain that they have a bad memory, but 
I have never heard any one acknowledge that 
he had a bad judgment. It appears that the 
measurement of the reliability of judgment 
of individuals may have wide-reaching appli- 
cations in civil service examinations and in 
all cases where individuals are selected for 
special purposes, a balanced judgment being 
nearly always more important than the kind 
of information that can be tested by a written 
examination. I have measured the accuracy 
of observation and memory* and Dr. F. B. 
Sumner has measured the validity of beliefs.* 
When we learn to look upon our observations, 
recollections, beliefs and judgments object- 
ively, stating in numbers the probability of 
their correctness and assigning probable errors 


°* Measurements of the Accuracy of Recollec- 
tion,’ Scrence, N. S., 2: 761-6, 1895. 

**A Statistical Study of Belief, Psychol. Rev., 
5: 616-31, 1898. 


to them, there will be an extraordinary change 
in our attitude in religion, politics, business 
and all the affairs of life. 

There are two cases in which these judg- 
ments were subject to special conditions which 
it may be worth the while to notice—that in 
which a man of science gave his own position 
and that in which he gave the positions of his 
immediate colleagues. In sending out the 
slips, nothing was said as to whether it was 
expected that a man should include his own 
name. Of the 120 who made the arrange- 
ment, 34 gave positions to themselves; 20 as- 
signed positions to themselves lower than 
that resulting from the average judgment, 
twelve higher positions and two the same posi- 
tions. On the other hand, 22 gave themselves 
positions higher than the average grade (which 
is lower than the position, being related to it 
somewhat as the average is to the median), 
ten lower and two the same. The judg- 
ments were somewhat more accurate than 
the average judgments. In 21 cases the 
departures from the mean were less than the 
average departures and in 13 cases they were 
larger. It thus appears that there is on the 
average no constant error in judging our- 
selves—we are about as likely to overestimate 
as to underestimate ourselves, and we can 
judge ourselves slightly more accurately than 
we are likely to be judged by one of our col- 
leagues. We can only know ourselves from 
the reflected opinions of others, but it seems 
that we are able to estimate these more cor- 
rectly than can those who are less interested. 
There are, however, wide individual differ- 
ences; several observers overestimate them- 
selves decidedly, while others underestimate 
themselves to an equal degree. 
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We tend to overestimate the positions of 
our immediate colleagues, though the de- 
parture from the average judgment is not 
considerable. Here again there are decided 
individual differences; thus one man assigned 
positions to six of his colleagues, all of which 
were above the average, and another assigned 
positions to five of his colleagues, all of which 
were below the average. Most of us also 
overestimate those whose lines of research are 
similar to our own. 

These factors affect the order of the names 
in the list but slightly, though they increase 
the probable errors. A more considerable vari- 
ation is due to the fact that the names were 
divided among twelve sciences, whereas the 
lines between the sciences are artificial. A 
man’s work may not fall naturally in one of 
these conventional sciences, or it may fall in 
two or more of them. In such cases he is 
likely to receive a lower position than he de- 
serves. It is not clear how this difficulty 
could have been avoided, for if more depart- 
ments of science had been used, the over- 
lapping would have been greater. 


TABLE V. THE NUMBERS OF THOSE WHO WERE AS- 
SIGNED A POSITION IN MORE THAN ONE SCIENCE, 


J J— 
Mathematics ...|—| 1 1 1| 6 
Physics ......... 11— 1 4/1 17 
Chemistry.....| |3|—| | 3 9 
Astronomy....... 9) 9 
Geology — 1\2 2 6 
Botany .......+.+ | | 1| 2— 1 4 
Physiology.....| | | i—| 14 9 
Anatomy........ | | 4 3\—| 9 
Pathology ...... | | 2} 6 
Anthropology... | 1 44 6 
Psychology...... | | 1 | 2 

2047/8 1/5! 106 


Table V. gives the cases in which the thou- 
sand scientific men were given places in the 
lists of two or more sciences, even though in 
the science in which they were given the lower 
position they did not come within the thou- 
sand, but only in the 1,448 who made up the 
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total list. The horizontal lines of the table 
give those who were assigned the higher posi- 
tion in the science named, and the vertical 
lines those who were assigned the lower posi- 
tion. Thus there was one man whose higher 
position was in mathematics, but who was 
also given a position in physics, and there 
were eleven men who are primarily physicists 
and secondarily mathematicians. There are 
93 men who have a position in two sciences, 
five who have a position in three sciences and 
one who has a position in four sciences. It 
thus appears that about one tenth of our sci- 
entific men do work of some importance in 
more than one of the twelve sciences here 
defined. 

The chief interest of the table is that it 
gives a certain measure of the relationships 
of the sciences. Thus mathematics, physics 
and astronomy, on the one hand, and zoology, 
anatomy and physiology, on the other, are the 
most closely interrelated groups. This might 
have been foreseen, but the table gives the 
definite relations. There are but few who are 
anatomists only, whereas botany is the science 
which is the least likely to be combined with 
any other. One of the most serious obstacles 
to the advancement of science is the lack of 
men who are expert both in an exact and in a 
natural or biological science. 

There are in all the leading countries acad- 
emies of science, whose membership is sup- 
posed to consist of their most eminent scien- 
tific men, and one of the principal functions 
of such academies appears to be the election 
of members as an honor. The methods of 
selection used in this research are more ac- 
curate than those of any academy of sciences, 
and it might seem that the publication of the 
list would be as legitimate as that of a list 
of our most eminent men selected by less ade- 
quate methods. But perhaps its very accuracy 
would give it a certain brutality. 

Of the first hundred scientific men on the 
list who are eligible, 61 are included among 
the 97 members of the National Academy of 
Sciences, and of the first 30 men on the list 28 
are members of the academy. The elections 
to the academy tend to follow the list pretty 
closely in the order in which men are arranged 


4 
¢. 
=f 
\ 
| 
* 


NovEMBER 23, 1906.] 


in the separate sciences—usually falling within 
the probable error of position. But the acad- 
emy has no method of comparing performance 
in different sciences, and if one science has 
less than its proper representation, the dis- 
parity is likely to increase rather than to de- 
crease. Thus there are in the country about 
half as many astronomers as botanists, but 
there are twice as many astronomers in the 
academy. The second principal variation in 
the membership of the academy is due to the 
fact that men do not always retain the posi- 
tions that they hold when elected. Apart 
from the somewhat greater accuracy, the su- 
periority of this list consists in the assignment 
of probable errors of position. Thus the prob- 
able error at the close of the first hundred is 
about 25 places, that is, there are about 25 
men not in an ideal academy of a hundred, 
whose chances of belonging there are at least 
one in four. A list such as this would also 
give us academies of any desired size—the 
sixty most eminent men of science, as in the 
Paris Academy, the hundred or thereabouts 
as in the National Academy, or the 450 or 
thereabouts, as in the Royal Society. 

While under existing conditions of senti- 
ment, the publication of a list of our thousand 
leading men of science in the order of merit 
with the probable errors would not be toler- 
ated, I have indicated those who are included 
in the thousand in my ‘ Biographical Direct- 
ory of American Men of Science,’ a work of 
reference that may be regarded as a by- 
product of this study. I did this with some 
hesitation, but it seemed best to place on 
record those who were the subjects of this 
research, more especially as this could be done 
without any invidiousness. The probable 
error toward the end of the list is about 100 
places, so there are one hundred others who 
have at least one chance in four of belonging 
to this group. Further, several scientific men 
of standing were omitted from the lists as 
originally drawn up, and were not considered 
in making the arrangements. Consequently, 
while each of those indicated in the Biograph- 
ical Directory is probably one of the leading 
thousand American ‘men of science, there 
are others not indicated who belong to this 
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group. This, however, is a minor factor, and 

we have with sufficient accuracy for statistical 

purposes a group of the leading thousand 

American men of science arranged in the 

order of merit with the probable errors of posi- 

tion known. J. McKeen Carrtett. 
CoLUMBIA UNIVERSITY. 


A NOTE ON ASSORTATIVE MATING. 


In the natural selection and topographic 
isolation theories combined there is offered a 
plausible explanation of the means whereby 
species may be derived from other species, 
granted that the derived species do not occupy 
the same geographic (topographic) range as 
the parent form. Where they do, some new 
aid to natural selection in place of topographic 
isolation must be invoked to explain how 
slight variation may be progressively increased 
until differences of selective worth exist be- 
tween parent and splitting-off types. De- 
terminate variation and physiological isola- 
tion are two such aids proposed. The latter 
(with which Romanes’s name is familiarly as- 
sociated) assumes that among the members 
of a species living in the same locality there 
may be among the inevitable slight fluctuating 
variations some of such a character as to lead 
to assortative mating, 7. e., that individuals 
of certain like variation may tend to mate 
together, either because of mutual attraction 
between like, or of mutual repulsion between 
unlike forms. This tendency to selective or 
assortative mating between like individuals 
may come to result in time in such an increase 
of differentiation among groups of individuals 
of the species, although these groups may live 
side by side or confusedly mingled with each 
other in the same locality, that mating between 
unlike groups will become physiologically im- 
possible. That is, that these groups will con- 
stitute distinct species. ) 

The facts of observation or experiment ad- 
duced to support this theory are very few. 
Indeed, I do not recall any at the present 
moment. Nevertheless, the need of an aid to 
selection capable of bringing slight continuous 
fluctuating variation up to a life-and-death 
selective value, and the generally plausible 
character of this theory of Romanes (and of 
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other earlier evolutionists) has given it a cer- 
tain standing in the literature of bionomics. 

A student in my laboratory, Miss Lilian 
Ramsay, in a general study of variation and 
heredity in certain insects, has been able to 
gather some definite data in regard to as- 
sortative mating (the basic assumption of the 
physiological isolation theory) in the case of 
an insect species common on our university 
campus. Unfortunately the earthquake of 
last April interrupted her interesting observa- 
tions. Her data are the following: 

The lady-bird beetle, Hippodamia conver- 
gens, is an insect of much variability as to its 
dorsal color pattern (dorsal surfaces of the 
two wing-covers). The modal type shows a 
red-brown ground bearing twelve small black 
spots (six on each wing-cover). The varia- 
tion in additions to or subtractions from these 
normal twelve spots, and in their arrangement, 
is so large, extending from a condition of 
total absence of spots to that of the presence 
of eighteen distinct spots, that we have been 
able to describe, in words, some eighty-four 
‘aberrations’ or pattern’ types of this species. 
As any of these variations may appear in con- 
junction with any others in a single brood 
(one clutch of eggs), it is certain that these 
aberrations are all included within the spe- 
cies. Is there now any assortative mating 
among these variations? 

In March and April Miss Ramsay found 
the beetles mating on the wild mustard on 
which their food, the mustard aphis, swarms. 
Collecting these actually mating couples, she 
brought them into the laboratory, noted the 
pattern types to see if assortative mating on 
a basis of pattern—this being largely the basis 
for specific separation in the genus—was oc- 
curring, then put each couple into a breeding 
jar to obtain the eggs and rear the young, to 
ascertain if the various matings were similarly 
fertile. The earthquake interrupted the col- 
lecting and made impossible the determina- 
tion of fertility. The actual matings of sixty 


*See Kellogg and Bell, ‘ Studies of Variation in 
Insects,’ Proc. Wash. Acad. Sci., Vol. 6, pp. 203- 
332, 1904, for a detailed account of the variation 
of the species. 
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couples as they occurred normally in nature 
were as follows: 

Thirty cases of twelve-spotted Hippodamia 
convergens with twelve-spotted H. convergens, 

Thirteen cases of twelve-spotted H. con- 
vergens with spotless H. convergens. 

Five cases of spotless H. convergens with 
spotless H. convergens. 

Two cases of twelve-spotted H. convergens 
with two-spotted H. convergens. 

Two cases of one-spotted H. convergens with 
spotless H. convergens. 

One case of twelve-spotted H. convergens 
with ten-spotted H. convergens. 

One case of two-spotted H. convergens with 
spotless H. convergens. 

One case of spotless H. convergens (female) 
with Megilla vittigera (male), a distinct spe- 
cies with three strong, longitudinal stripes 
instead of spots. 

Also there were noted seven cases of the 
mating of plain Coccinella californica with 
plain C. californica, and one case of plain 
C. californica with two-spotted C. californica. 
Coccinella californica also frequently mates 
with Hippodamia convergens, as we have ob- 
served at various times. 

As regards relative abundance of the vari- 
ous variation types of Hippodamia and Coc- 
cinella, the twelve-spotted and the spotless 
Hippodamia individuals far outnumbered any 
other types and the spotless Coccinellas were 
much more numerous than spotted ones. 

The matings, therefore, seem obviously to 
be wholly non-selective; they are chance ma- 
tings, that is, follow the law of probability. 
All the individuals, spotless, twelve-spot and 
few-spot, mingle freely on the same mustard 
plant, so that the matings might readily be 
assortative. If not assortative, then the rela- 
tive proportion of numbers of the different 
types should determine the matings. And 
this is what apparently really obtains. 

Vernon L. 

STanrorp UNIVERSITY, CALIF. 


THE SALARIES OF PROFESSORS.* 


Despite the heavy burdens upon the cor- 
‘From the report of President Butler, of Co- 
lumbia University. 
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poration as referred to at length in another 
part of this report, it is not possible longer 
to avoid facing the fact that the salaries paid 
to the professors and adjunct professors of 
the university are inadequate, and that the 
effects of this inadequacy are deplorable. 

So long ago as 1857, the trustees gave seri- 
ous consideration, at the hands of a special 
committee, to the subject of the compensation 
which should properly be paid to the professors 
in Columbia College. 

On May 11, 1857, it was 

Resolved, That the incumbents of the chairs of 
chemistry, of mathematics, of moral and intel- 
lectual philosophy, of ancient and modern litera- 
ture and of history and political economy, should 
severally receive a salary at the rate of $3,000 per 
annum. 


At the same time it was provided that in 
addition to such salary there should be allowed 
to those professors to whom a dwelling was 
not assigned at the college, a sum not exceed- 
ing $1,000 per annum for house rent. In the 
course of a few years this provision resulted 
in making the salaries of thé incumbents of 
the chairs named $4,000 each. 

In 1861 it became necessary to reduce the 
expenses of the corporation, and in that year 
a substantial reduction was made in the 
amount of the salaries paid to the several pro- 
fessors. Those professors who had been in 
receipt of an annual salary of $4,000 each 
had their compensation reduced to $3,600 each, 
and one professor who had been in receipt of 
a salary of $3,300 had his compensation re- 
duced to $2,900. 

At the time when this reduction in com- 
pensation was made there were, in addition 
to the president, but ten professors in the 
service of the college. 

On February 5, 1866, a select committee of 
five, which had been appointed to consider 
and report upon the amount of salaries and 
compensation received by the seve:al members 
of the faculty, and to consider and report 
whether it was expedient or proper to make 
any changes in the rate of compensation al- 
lowed to any or all of the professors, and 
whether it was expedient or proper to dis- 
criminate between the several professors as 
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to their salaries or rate of compensation, and 
if so, as to how such discrimination should 
be made, submitted an elaborate report. 

It appeared that at the date of the report 
there were, in addition to the president, seven 
professors in active service in Columbia Col- 
lege. Of these, five received salaries of $4,000 
each, one a salary of $3,300 together with the 
free occupancy of a house, the rental of which 
was estimated at $700, and one a salary of 
$1,800. The professor of municipal law re- 
ceived a salary of $6,000 and a proportion of 
the tuition fees of the students of law, which 
for the year covered by the report had in- 
creased his salary to $7,607.64. The professor 
of political science received a salary of $4,000, 
and the three professors in the newly estab- 
lished School of Mines received salaries of 
$3,000 each. 

The special committee made inquiry as to 
the salaries paid at other institutions of learn- 
ing, and reported that at Union College the 
stated salary of a professor was $1,500, to 
which had been added for each of the two 
years past an increase of 20 per cent., or $300. 
The usual salary of a professor at Yale Col- 
lege was $2,300, and at Harvard College, 
$2,400. The committee pointed out that the 
three institutions mentioned were all situated 
in places where the expenses of living were 
less than in the city of New York, and that 
this difference should be borne in mind in 
estimating the value of the salaries received 
by the professors in the several institutions. 

The committee also stated that, inasmuch 
as Columbia College was chiefly dependent 
upon private liberality for support and had 
but slender means of its own, the compensa- 
tion then paid to its professors was inade- 
quate as a result of necessity and not from 
choice, and that, therefore, no proper conclu- 
sion could be drawn as to what the salary of a 
professor should be from the amount then 
paid. 

After reviewing all the information at their 
command, the special committee expressed the 
opinion that the salaries paid to the professors 
of Columbia College were adequate at the 
time they were established, but that the time 
had come when they should be changed. The 
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committee expressed a willingness to discrim- 
inate in regard to the compensation to be paid 
to the several professors, and suggested that 
the only proper basis of discrimination was to 
be found in the amount of service rendered 
by each. The committee admitted the diffi- 
culty, and perhaps the impracticability, of 
running an even line of justice in making 
such discriminations, but were prepared to 
accept usage as throwing some light upon the 
discriminations which might wisely be au- 
thorized. 

It is interesting to observe that then as 
now the professors were confronted by prob- 
lems due to the greatly increased cost of 
living. In the belief, apparently, that this 
increased cost was the result of the civil war 
and would not continue, the committee recom- 
mended that all salaries be increased by 
twenty-five per cent. for each of two years. 
The effect of these recommendations was to 
fix the salaries of the chief chairs in the col- 
lege at $4,000, and to make an additional 
grant of $1,000 each to the incumbents of 
such chairs for each of two years. Subse- 
quently, on several occasions, the trustees 
made a temporary augmentation in the salary 
of the professors, with the result that at one 
time the incumbents of the leading chairs 
were in receipt of a compensation of $6,000. 

This was the situation when, on December 
6, 1875, the trustees received a communica- 
tion signed by each of the eight professors 
then in active service in the college, from 
which the following quotation may be made: 


In the year 1857 the trustees of the college es- 
tablished a rate of compensation for the pro- 
fessors, which they deemed just and no more than 
adequate. 

In consequence of the greatly increased cost of 
living produced by the war of the rebellion and 
other causes, the trustees increased the compensa- 
tion of their professors—but the experience of 
our body has made us feel keenly that the in- 
crease in the cost of living has been greater than 
that of the compensation. The professors were 
in better condition seventeen years ago than they 
are now, when the college has so much ampler 
means. 

Not only do we find it impossible to save any- 
thing from our salaries for future needs or for 
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our families, but we are unable to meet our 
necessary expenditures without drawing upon 
other resources or seeking uncongenial and inap- 


propriate employment. We believe that the true 
interests of our college require that the com- 
pensation of its professors should be such as to 
free them from the necessity of extraneous work 
merely for pay. Feeling severely the annually 
increasing pressure of narrowed means, and the 
distracting influence of the ever-recurring diffi- 
culty of providing for our household necessities, 
we respectfully present this statement to your 
honorable board, and request that you will give 
it a generous consideration. 


The communication was referred to a spe- 
cial committee of five members of the board, 
consisting of Mr. Rutherfurd, Mr. Nash, Mr. 
Schermerhorn, Mr. Harper and Mr. Beekman. 

On February 7, 1876, this committee pre- 
sented a careful report in which it was stated 
that the committee’s recommendations were 
governed by the following considerations: 


1. That the chairs of our principal academic 
professors should be looked upon as dignified and 
most desirable positions, capable of commanding 
the services and satisfying the reasonable ambi- 
tion of the highest grade of talent and most ex- 
tensive acquirement, and that to this end these 
professors should be placed upon a social and 
pecuniary equality with at least the average of 
successful professional men and freed from the 
grinding cares incident to a struggle to reconcile 
the demands of a conspicuous and responsible 
position with the necessities of insufficent means. 

2. Your committee are satisfied that in the city 
of New York, with its high rents, high prices, and 
countless social demands, a yearly salary of 
$6,000 is inadequate to place the professors in the 
position it is desirable they should occupy. 

3. Your committee think that it would be un- 
wise to remove the statutory restrictions which 
now prevent an academic professor from engaging 
in any professional or other pursuit. They are 
also of opinion that it is a wise discrimination 
which has not applied any such restriction to the 
professors of the Schools of Mines and of Law. 
No such restrictions exist, so far as your com- 
mittee have been able to learn, in the academic 
department of any other American college, in most 
of which the professors engage in outside work 
and in many cases hold professorships in other 
institutions; but this undesirable condition is 
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chiefly due to the inability of the colleges to pay 
adequate salaries. 

The committee thereupon recommended 
that the salaries of the professors of Greek, 
chemistry, mathematics and astronomy, moral 
and intellectual philosophy, mathematics, 
mechanics and physics and Latin be fixed at 
$7,500 each. 

This report was accepted and its recom- 
mendations were adopted. This very satis- 
factory scale of compensation for professors 
was not, however, maintained for more than 
a few years. One or two new chairs were 
established and their incumbents compensated 
at this rate. About this time, however, began 
the rapid expansion of the college into a uni- 
versity, and the resources of the corporation 
were far from sufficient to permit the pay- 
ment of this compensation to the large num- 
ber of new professors who were from time to 
time appointed. 

As a consequence, while the maximum sal- 
ary paid to a professor in the university has 
not been altered since the action of the trus- 
tees in 1876, it is a long time since any ap- 
pointments have been made at that maximum 
compensation. The budget for 1906-7 shows 
that there are 119 professors and 39 adjunct 
professors in the service of the university at 
the present time, excluding clinical professors 
and those upon the Barnard College and 
Teachers College foundations. Of these, 111 
professors and all 39 adjunct professors are 
in receipt of compensation. The average sal- 
ary paid to the 111 professors in receipt of 
compensation is $3,746.85, and the average 
salary paid to the 39 adjunct professors is 
$2,126.92. It will be seen, therefore, that the 
average salary paid to a Columbia University 
professor in 1906 is almost exactly one half 
of the sum named by the trustees in 1876 as 
necessary to enable him to maintain his proper 
position in the community. 

Serious as this comparison appears at first 
glance, a consideration of all the attendant 
circumstances will make it more serious still. 
If the professors of 1876 were able to make 
successful appeal for an increase of compen- 
sation because of the increased cost of living 
as compared with 1857, what shall be said of 
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the professors of 1906, who have to meet a cost 
of living increased far beyond the standard 
which prevailed in 1876? 

It is possible, by reference to undisputed 
authority, to show with some precision what 
changes have occurred during the past thirty 
years in the price of those articles which 
enter most largely into the cost of living. 

From 1860 to 1873 wholesale and retail 
prices in the United States, expressed in terms 
of the gold dollar, rose irregularly until in 
the latter year they were substantially 27 per 
cent. higher than in 1860. This conclusion 
was reached in the ‘Senate Report on Whole- 
sale Prices’ in 1891 (Part I., page 99) and 
is substantially confirmed by the index num- 
bers made use of by the London Economist 
and by the computations made by Sauerbeck, 
the high German authority. Professor Mayo- 
Smith in a careful critical article on ‘ Move- 
ments of Prices,’ which appeared in the Polit- 
ical Science Quarterly for September, 1898, 
accepted as substantially conclusive the gen- 
eral agreement of Sauerbeck, the Economist 
and the senate report, so far as these early 
figures are concerned. 

The senate report in question was devoted 
chiefly, however, to the fall of prices alleged 
to have occurred from 1873 to 1891. Many 
statisticians hold that the senate report, be- 
cause of the particular articles selected by 
it for price quotation, greatly exaggerated the 
decline of prices between 1873 and 1891. 
Professor Mayo-Smith regarded the figures of 
Sauerbeck and the Economist as the more 
trustworthy for the later period. After sum- 
marizing Sauerbeck’s index numbers from 
1879 to 1898, Professor Mayo-Smith reached 
this conclusion: 

It will be observed that this table is based en- 
tirely upon the wholesale prices of foods and raw 
materials. The total index number shows that 
since the period 1866 to 1877 there has been 
a fall of 36 per cent. in average prices. The 
fall has been greatest in textiles; the next heav- 
iest fall has been in sugar, coffee and tea; the 
least fall has been in animal food. In most cases 
the fall seems to have reached its lowest point 
about 1896. (Statistics and Economics, p. 203.) 
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the senate report, Professor Mayo-Smith 
points out the important fact that it was not 
in the real necessaries of life that the fall oc- 
curred from 1873 to 1896. He says: 


But the different groups behave in a very ex- 
traordinary way. Food is at about the same 
level as in 1860, while lumber and building ma- 
terials have actually increased 22 per cent. The 
manufactured articles, such as cloths and clothing 
and house-furnishing goods show a very great 
decrease. (Jbid., p. 205.) 


While, therefore, the cost of living was, on 
the whole, lower in 1896 than in 1876, the 
decrease appears to have been in the conveni- 
ences and comforts rather than in the imme- 
diate necessaries of life. 

For the years 1897 to the present time, we 
are so fortunate as to have a very careful 
and trustworthy record of prices compiled by 
the department of commerce and labor, and 
published in the Bulletin of the Bureau of 
Labor, No. 63, March, 1906. This report 
shows that a rapid and continuous advance of 
prices has gone on since 1896. Summarizing 
the prices quoted the Bulletin says: 


Wholesale prices, considering all commodities, 
reached a higher point in 1905 than at any other 
time during the sixteen years covered by this in- 
vestigation. * * * The 1905 average, compared 
with the year of lowest average prices during the 
sixteen years from 1890 to 1905, in each of the 
general groups of commodities, shows farm 
products 58.6 per cent. higher than in 1896; food, 
ete., 29.7 per cent. higher than in 1896; cloths 
and clothing 22.9 per cent. higher than in 1897; 
fuel and lighting 39.4 per cent. higher than in 
1894; metals and implements 41.8 per cent. higher 
than in 1898; lumber and building materials 41.4 
per cent. higher than in 1897; drugs and chem- 
icals 24.1 per cent. higher than in 1895; house- 
furnishing goods 21.5 per cent. higher than in 
1897; and the articles included in the miscel- 
laneous group 23.4 per cent. higher than in 1896. 
(P. 338.) 


A comparison of these authoritative state- 
ments appears to justify the following con- 
clusions: 

That the rise of prices since 1896 has con- 
siderably more than offset the fall from 1873 
to 1896; that there has been an advance of 
at least 10 per cent. beyond the level of prices 
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that prevailed in 1876, and that the prices of 
such fundamental necessaries of life as farm 
products and building materials are probably 
at least 50 per cent. higher than they were in 
1876, at which date they were, according to 
the senate report (Part IL., p. 99), at least 10 
per cent. higher than they had been in 1860, 
Specifically food was 9.1 per cent. higher and 
building materials 21.7 per cent. higher. 

The important facts, then, are: (1) That 
the present average salary paid to a Columbia 
University professor is but one half of the 
sum fixed as necessary thirty years ago; and 
(2) that the cost of living has meanwhile in- 
creased between 10 and 20 per cent. The 
purehasing power of the average salary of 
1906 is, therefore, hardly more than 40 per 
cent. of the purchasing power of the salary 
established in 1876. In other words, the great 
and noteworthy expansion of the university, 
which has been brought about by the labors of 
the university teachers, has also been brought 
about at their expense. 

Perhaps no class in the entire community 
has suffered more from the rise in the cost 
of living than the college and university 
teachers. A recent publication by the depart- 
ment of commerce and labor indicates that the 
wages of manual laborers are increasing just 
now faster than the cost of living; but with 
the college and university teacher the reverse 
is the case. 

The most important need to this university 
at the present time is an addition to the en- 
dowment fund sufficient to enable the estab- 
lishment and maintenance of a proper stand- 
ard of compensation to members of the teach- 
ing staff. When the action of 1876 was taken, 
there were but seven professors to be affected 
by it. A very small sum of money sufficed 
then to make a very substantial addition to 
the salary of each. Now there are 119 pro- 
fessors and 39 adjunct professors, 158 in all. 
To increase the salary of each by only one 
thousand dollars on an average—not at all 
an adequate amount—would absorb the in- 
terest at 5 per cent. on a capital sum of 
more than three million dollars. Neverthe- 
less, this great sum must be obtained and 
these compensations must be fixed and paid 
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or we cannot hope to attract and keep the best 
men in the teaching profession, nor can we 
enable those already in it to represent the in- 
tellectual and moral interests of the com- 
munity as those interests should be repre- 
sented. A capital sum of five million dollars, 
yielding 43 per cent. per annum, is required 
at the present time to establish a proper rate 
of compensation for the teaching staff of Co- 
lumbia University, without adding a single 
new instructor to that staff. This need is so 
imperative and the public interests affected by 
it are so large and so important, that the 
mere statement of it ought to bring us the 
needed sum, great though it is, from the men 
and women who are the large-minded posses- 
sors of wealth in this community. 


SCIENTIFIC NOTES AND NEWS. 


Tue Nobel prize in medicine for 1906 will 
be divided between Professor Camillo Golgi 
(Pavia) and Professor Ramon y Cajal 
(Madrid). 


Tue Royal Society’s medals have this year 
been adjudicated by the president and council 
as follows: the Copley medal to Professor 
Elias Metchnikoff for the importance of his 
work in zoology and in pathology; the Rum- 
ford medal to Professor Hugh Longbourne 
Callendar for his experimental work on heat; 
a Royal medal to Professor Alfred George 
Greenhill for his contributions to mathe- 
maties, especially the elliptic functions and 
their applications; a Royal medal to Dr. 
Dukinfield Henry Scott for his investigations 
and discoveries in connection with the struc- 
ture and relationships of fossil plants; the 
Davy Medal to Professor Rudolf Fittig for his 
investigations in chemistry and especially for 
his work in lactones and acids; the Darwin 
medal to Professor Hugo de Vries on the 
ground of the significance and extent of his 
experimental investigations in heredity and 
variation; the Hughes medal to Mrs. W. E. 
Ayrton for her experimental investigations on 
the electric are and also upon sand ripples. 
The medals will, as usual, be presented at the 
anniversary meeting on St. Andrew’s Day 
(November 30). 


SCIENCE. 


671 


Lorp RayteicH has been recommended for 
reelection as president of the Royal Society 
and the other officers will be the same as last 
year, except that the following new members 
of the council have been nominated: Lord 
Avebury, Sir Benjamin Baker, K.C.B., Dr. H. 
F. Baker, Prof. David Ferrier, Prof. Sydney 
J. Hickson, Dr. Alexander Scott, Prof. A. CO. 
Seward, Prof. W. J. Sollas, Prof. E. H. 
Starling, Prof. Silvanus P. Thompson, and 
Dr. A. D. Waller. 


A portrait of Dr. Henry M. Hurd, super- 
intendent of the Johns Hopkins Hospital, was 
presented to the hospital by the medical staff 
at a dinner given in honor of Dr. Hurd on 
November 1. Dr. William H. Welch presided 
at the dinner and made the presentation 
speech, and speeches were also made by Dr. 
Ira Remsen and Dr. D. ©. Gilman. The por- 
trait, which is by Mr. Chase, will be hung in 
the library. Dr. Hurd sailed for Europe on 
November 5, where he will remain for about 
a year. 


In the early part of October the Yale Asso- 
ciation of Japan gave a reception in honor of 


Professor G. T. Ladd, who is now in Tokyo. 


Proressor Tu. W. Ricwarps, who is going 
to Berlin in the second half year as Har- 
vard’s representative in the annual exchange 
of professors, will give while there a course of 
lectures on the ‘Fundamental constants of 
physical chemistry.’ 

Proressor L. H. Batey, director of the 
College of Agriculture, Cornell University, 
was elected president of the Association of 
Agricultural Experiment Stations at its re- 
cent meeting at Baton Rouge. 


Mme. Curie gave her inaugural lecture at 
the Sorbonne on November 5. 


_ We learn from The American Anthropolo- 
gist that the title of honorary curator has 
been conferred by the Cincinnati Museum As- 
sociation on Mr. Philip M. Hinkle, who has 
undertaken the care of its collections relating 
to American archeology. With him are asso- 
ciated Mr. Frederick W. Hinkle and Dr. G. 
B. Rhodes. 


Mr. Rosert H. Baker, M.A., for three years 
assistant to Professor Todd, in Amherst Col- 
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lege Observatory, has received an appointment 
as assistant in the astrophysical observatory 
at Allegheny, Pa. 

Dr. J. Gunnar ANDERSON has been ap- 
pointed director-general of the Geological Sur- 
vey, of Sweden. 

Dr. Atrrep C. Happon, of Cambridge Uni- 
versity, gave a lecture before the American 
Ethnological Society at the American Museum 
of Natural History on November 15. 


Proressor CHARLES LANE Poor, of Columbia 
University, gave a public lecture under the 
auspices of the New York Academy of Sci- 
ences and the American Museum of Natural 
History, on November 19, on ‘ The Proposed 
New Astronomical Observatory and Nautical 
Museum for New York City.’ 


A course of illustrated lectures on ‘The 
Logical Evolution of Industries’ is being 
given by Mr. Harlan I. Smith, of the Amer- 
ican Museum of Natural History of New 
York, to the normal domestic art students at 
Pratt Institute, Brooklyn, during the school 
year 1906-7. The purpose of the course is to 
acquaint these prospective teachers of hand- 
work with primitive arts and tools that they 
may more adequately instruct elementary 
school children in the simple forms of the in- 
dustrial processes of modern life. 

A prize has been established for proficiency 
in mineralogy in the Sheffield Scientific School 
in memory of the late Professor Penfield. 
The prize, of $25, is to be known as ‘ The 
Samuel Lewis Penfield Prize, and is founded 
by a gift of $500 from Mr. Morris B. Belknap, 
of Louisville, Ky., of the class of 1877. 

Tue statue of the late Principal Viriamu 
Jones, professor of physics and the first prin- 
cipal of the South Wales and Monmouthshire 
University College, has been temporarily 
placed, pending the completion of the new 
college buildings, at the City-hall, Cardiff. 

Dr. A. F. Foxxer, professor of hygiene and 
bacteriology at the University of Groningen, 
has died at the age of sixty-six years. 


UNIVERSITY AND EDUCATIONAL NEWS. 


Tue daily papers report that the sum of 
$500,000 has been offered to enlarge the uni- 
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versity at Louisville, if an equal sum is con- 
tributed from other sources. 

Art the meeting of the Philadelphia County 
Medical Society on November 7, Dr. S. Weir 
Mitchell announced that Andrew Carnegie wil] 
give the College of Physicians, Philadelphia, 
$50,000 contingent on the college raising the 
sum of $100,000. The money is to be used in 
the erection of a new building. 

THE program of the Association of Amer- 
ican Universities, which is meeting this week 
at Harvard University is as follows: Friday, 
November 23, 10 a.m., ‘The Appointment and 
Obligations of Graduate Fellows.’ Papers 
will be presented on behalf of Clark Univer- 
sity, by Professor Hall; for the University of 
Wisconsin, by Professor Comstock. 2:30 p.m., 
‘The Exemption of Educational Institutions 
from Taxation.’ Papers will be read on be- 
half of Harvard University, by President 
Eliot; for the University of Virginia, by Dr. 
J. W. Page. Saturday, November 24, 10 a.m., 
‘Should Men Bearing the Same Title in any 
Institution receive the Same Pay?’ Papers 
will be presented on behalf of Stanford Uni- 
versity, by President Jordan; for the Univer- 
sity of Michigan, by Professor Hutchins. 

Tue National Association of Presidents of 
the State Universities, which met at Baton 
Rouge last week, unanimously adopted the 
report of the committee on the University of 
the United States recommending the estab- 
lishment of a national university by the gov- 
ernment at Washington. | 

At the Montana State School of Mines, 
Charles Henry Bowman, M.S., secretary of 
the faculty, has been elected president. Pro- 
fessor Theodore Simons has been elected pro- 
fessor of engineering design. 

Mr. T. D. A. Cockerett, lecturer in ento- 
mology at the University of Colorado, has 
been promoted to a professorship of systematic 
zoology. At the same institution, Dr. Saul 
Epsteen, Ph.D. (Zurich), has been promoted 
to an assistant professorship of mathematics. 

Mr. A. C. Srewarp, tutor of Emanuel Col- 
lege, has been elected to the professorship . of 
botany at Cambridge University, vacant by 
the death of Professor Marshall Ward. 


‘ 
: 
| 
y 
ve 
] 
x 
~ 


